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FOREWORD 


HE index to graduate theses and dissertations, included in this 

issue, is the first complete catalog of original material in our 
Speech libraries. We can see what we have done. Shall there be less 
or more duplication of effort in the future? Shall we organize re- 
search so that similar studies provide a series of checks, each on the 
other? Or shall we avoid even the suspicion of duplication ? 

Directors of graduate work and other students of Speech will 
enjoy this index. They can trace the drifts and expansion of research 
interests, and the changes in techniques and procedures resulting 
from our own criticisms and the impact of allied disciplines. In gen- 
eral, we seem to have been too wary of each other’s work. Even 
when we have known of it, we have been prone to withhold criticism. 
We have deprived each other of the opportunity to profit from a 
frank discussion of techniques and methods. It is the Editor’s per- 
sonal opinion that effort has gone to the debating of conclusions 
rather than to the consideration of the techniques by which those 
conclusions have been reached. 

For their own interest, editors and attentive readers of Associa- 
tion publications may compare this list of studies with the number, 
scope, and variety of our published articles. And again, parenthet- 
ically, the Editor remarks that he is a bit puzzled. What happens to 
the embryonic scholarship after the degrees are conferred ? 

The contents of the two MonoGRAPHs emphasize the point, in that 
research papers published have represented but portions of our total 
field. Other manuscripts were submitted and considered, but only 
those appearing met the criteria set out in the previous issue and so 
survived the selective process. No article has been published or re- 








jected without a critical reading and consideration by someone pecu- 
liarly equipped in both experience and information for the task. The 
Editor’s appreciation is extended to those who have read the some- 
times lengthy papers and advised him concerning their merit. 

It is the departing Editor’s hope that scholars in all phases of our 
field will submit many manuscripts for future issues of SPEECH 
MonoGraAPHS, and make the task of the incoming Editor, whoever he 
may be, much more difficult and even more enjoyable. 


THE EpITor 











GRADUATE THESES—AN INDEX OF GRAD- 
UATE WORK IN THE FIELD OF SPEECH 


FROM 1902 TO 1934* 


FRANKLIN H. KNOWER 


University of Minnesota 


SECTION I 


URING the last fifteen years there has been an almost constant 
D increase in the amount of graduate work carried on in the field 
of Speech. For some time a section of THE QUARTERLY JOURNAL 
OF SPEECH was devoted to reports of this work while it was in prog- 
ress or after it had been completed, but the publication of this sec- 
tion has been discontinued. The writer has felt that there has been a 
need for a systematic collection and publication of the titles of the 
graduate theses in this field. It is hoped that the data herein pre- 
sented will be of some value in meeting this need. 

In introducing these data the writer has deemed it advisable to 
discuss briefly some of the problems involved in their collection and 
presentation. The first of these problems involved the selection of 
items for the list. Some of those who have assisted in providing 
titles have suggested that any published list should include all grad- 
uate theses titles on subjects of interest to Speech teachers, regard- 
less of the Department in which the work was carried out and the 
degree granted. For those seeking information from these theses, 
no doubt such a list would have a value of completeness not present 
in this list. The writer favors collection and publication of such a 
list if publication space is available. However, since publication space 
in official publications of the National Association of Teachers of 
Speech is limited, and since some allied Departments now publish 
lists of their theses titles, the present list has been limited to titles 
of theses completed in Speech Departments. Another reason for not 
including such titles in this list is that by limiting it to titles of theses 
completed in the field of Speech we are able to get a clearer picture 
of the graduate work in our own field than if the list were extended 
to include titles from the allied fields. In effect here we have a 
résumé of the graduate work carried on in Speech Departments. 


* The writer wishes to express his gratitude to the many who have co- 
operated in making possible the publication of these data. He regrets that space 
does not permit granting specific credit for this assistance. 
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These should be and are rapidly becoming the center of graduate work 
on Speech problems. There may be certain values to be obtained 
from focusing attention on this list first. Then we may turn to a 
list from allied fields if there is a demand for it. 

In drawing the line for inclusion and exclusion of certain border- 
line items on the list, the writer has sought data to answer the ques- 
tion: “Did the candidate do his major preparation in courses, and 
thesis under direction of an adviser, in a Department of Speech?” 
If the data indicate that the candidate was so prepared, the thesis 
title was included, if not, then the thesis title was not included. 

The writer recognizes that there is a possibility that this list does 
not include all the titles of graduate theses prepared in Departments 
of Speech in American Universities, although an attempt has been 
made to make the list complete. The response to extensive inquiries 
has been gratifying, and the writer believes the list of institutional 
sources to be complete. Some difficulty has been encountered in se- 
curing the data for the lists from some institutions. The lists may 
not be complete, therefore, for some of the institutional sources, but 
again the writer believes that the lists are at least approximately 
complete. These comments are made with the hope that if some 
institutional sources have been omitted, or if the lists do not prove 
to be complete for institutions reported, the writer may be notified 
of these items in order that corrections may be made and the items 
included in future lists. 

After collecting the titles the writer became interested in analyz- 
ing these data to secure certain facts about the graduate work being 
carried on in the field of Speech. The following tables have been 
prepared to present this information. The data for Table I are 
drawn from the lists of theses titles which follow, and from letters 
from Dean Carl Huber of the University of Michigan, and Dean 
Ray K. Immel of Southern California who have provided the infor- 
mation on the number of Master’s degrees granted without the re- 
quirement of thesis in those institutions. We see here that a total 
of 934 degrees have been granted in Speech Departments. Of this 
total, 249 have been Master’s degrees without thesis, 642 have been 
Master’s degrees with thesis, and 43 have been Doctor’s degrees. 
More than half of the Master’s degrees with thesis have been taken 
by women, while only about one-fifth of the Doctor’s degrees have 
been taken by women. -Although there were some degrees granted 
before 1920, over 99 percent of the degrees have been granted since 
that time, and over 64 percent of the degrees have been granted dur- 
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ing the last five years. Only one of the Doctor’s degrees was granted 
before 1926. 
TABLE I 


NUMBER OF DEGREES GRANTED WITH AND WITHOUT THESIS TABULATED 
ry DEGREE, SEX OF RECIPIENT AND YEAR 

















YEAR MASTER’S PERCENT OF 
MASsTER’s WITH WitHovut'= Tora TOTAL TOTAL 
THEsIS THESIS MASTER’S Doctor’s Decrees EaAcH YEAR 
W M Ww 
1902 1 1 1 a 
1903 1 1 1 a 
1904 1 1 l 1 
1906 1 1 1 a 
1907 1 1 1 a 
1909 1 1 1 - 
1918 1 1 1 1 
1920 1 1 2 2 om 
1921 1 1 2 2 » 
1922 2 y 1 5 1 6 6 
1923 4 5 3 12 12 1.3 
1924 7 9 6 22 22 2.4 
1925 11 17 11 39 39 4.2 
1926 15 21 13 49 3 52 5.6 
1927 15 26 7 48 1 49 i 
1928 16 17 14 47 2 3 52 5.6 
1929 28 49 g 86 3 89 9.5 
1930 33 39 19 91 5 1 97 10.4 
1931 57 43 21 121 2 123 13.2 
1932 44 38 32 114 8 1 123 oe 
1933 37 37 53 127 7 1 135 14.4 
1934 30 31 58 119 3 2 124 iam 
Total 304 338 249 891 34 g 934 100.0 


The percentage figures in the last column show an almost regular 
increase in the number of degrees granted year by year until 1934. 
The figures for 1934 show a drop of over one percent from the figures 
for 1933. It will be interesting to note if this is but a temporary 
fluctuation or whether we have reached a saturation point, or the 
beginning of a decline, in the number of students doing graduate 
work in Speech. 

Table II contains a tabulation of the institutional sources of the 
degrees. Michigan heads the list for total degrees granted, although 
all but three of the degrees were Master’s without thesis. Iowa, 
Wisconsin, Southern California and Northwestern follow in the 
order named. These five institutions account for over 91 percent of 
the degrees granted. Iowa heads the list for Master’s degrees granted 
with thesis, and with Northwestern, Wisconsin and Southern Cali- 
fornia which follow in the order named, account for over 89 percent 
of the Master’s degrees granted with thesis. Wisconsin has granted 








4 SPEECH MONOGRAPHS 














TABLE II 
INSTITUTIONAL SOURCES OF DEGREES GRANTED 
MASTER’S 
Master’s W1TH WITHOUT TOTAL Tora, Decrees TOTAL 
INSTITUTION THEsIS THEsIS Master’s Doctor’s WitH THests DEGREES 
Columbia University— 

Teachers College 3 3 - 8 8 
Cornell 19 19 6 25 25 
Denver 5 5 5 2 
Illinois 4 4 4 4 
Iowa 178 178 13 191 191 
Louisiana 7 7 7 7 
Marquette 9 9 9 9 
Michigan 211 211 a 3 214 
Minnesota 9 9 9 9 
Northwestern 135 135 135 135 
Southern California 129 38 167 129 167 
Stanford 5 5 1 6 6 
Syracuse 2 2 2 2 
Utah 7 7 7 7 
Wisconsin 130 130 15 145 145 
Total 642 249 891 43 685 934 


the greatest number of Doctor’s degrees, and with lowa has granted 
over 65 percent of these degrees. When the institutions granting 
degrees in various sections of the country are classified together by 
sections we find that 75.7 percent of the degrees have been granted 
in the Mid-West, 19.8 percent in the West, 3.75 percent in the East 
and .75 percent in the South. 

Table III presents an attempt at classification of theses according 
to subject matter as indicated by the title. Although it is impossible 
to be precise in this kind of a classification, and although the titles 
are frequently so broad that they might be classified in various fields, 
it is possible to obtain a rough classification which may have certain 
suggestive values. We see that by far the greatest number of Mas- 
ter’s theses have been done in the field of Dramatics. This group 


TABLE III 


DEGREES CLASSIFIED BY SUBJECT MATTER 

















FUNDAMEN- PuBLic SPEECH MISCELLA- 
YEAR TALS ADDRESS READING Dramatics Derects EDUCATION NEOUS 
Ma’s. Dr’s. Ma’s. Dr’s. Ma’s. Dr’s. Ma's. Dr’s. Ma’s. Dr’s. Ma’s. Dr’s. Ma’s. Dr's. 
-1919 3 3 
1920-24 6 8 3 7 3 3 - & 
1925-29 ya Sa ) | 6 12 80 12 1 47 2 5 
1930-34 31 ] 2 2. 62 2B 5 64 4 12 3 
Total: 
Number 65 8 124 17 25 249 2 43 6 117 6 19 4 
Percent 10.118.6 19.3 39.5 3.9 38.7 4.6 6.7 14.0 18.3 14.0 3.0 9.3 
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with theses on Public Address, and Education include over 76 per- 
cent of the Master’s theses. In the field of Doctorate research Dra- 
matics almost drops out of the picture, and Public Address becomes 
the major field of research. Problems in Fundamentals, Speech 
Defects, and Education have been the other major fields of study 
for candidates for the Doctorate. The data are classified by five-year 
periods here for those interested in trends. 

Section II of this study is devoted to a list of the theses titles 
classified by institution, degree granted, year of granting of the 
degree, and alphabetically by author’s name within the year. Each 
title in the list is given a number for purposes of indexing. Section 
III contains an index of the titles classified according to subject 
matter suggested in the title, first into the broad fields of Fundamen- 
tals, Public Address, Reading, Dramatics, Speech Defects, Educa- 
tion, and Miscellaneous, and within each of these broad fields sub- 
classified to suggest the nature of the specific work done in the thesis. 


A great many of the titles are classified in this index in more than 
one group. 


SECTION II 


CoLUMBIA UNIVERSITY 


Teachers College 
M.A. Theses 


1929 
1. Lakeman, Margaret, Case History of a Child Retarded in 
Speech. 
1930 


2. Tohill, Elizabeth, The Hebrew Orphan Asylum Speech Clinic. 


1934 
3. McLeod, Mary Augusta, Human Voice as a Musical Instru- 
ment. 
Ph.D. Theses 
1928 


4. McDowell, Elizabeth D., Educational and Emotional Adjust- 
ments of Stuttering Children. 

Meader, E. B., Teaching Speech in the Elementary School: A 
Comparative Study of Speech Education in the Elementary 
School of England and of the United States. 


wn 
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1930 
Smith, Milton M., Equipment of the School Theatre. 


1933 


Blake, William H., Interpretation of Bodily Movements. 


1934 


Doyle, Sister Mary Peter, A Study of Play Selection in Wo- 
men’s Coileges. 


CORNELL UNIVERSITY 


M.A. Theses 


9. 
10. 


11. 
12. 
13. 


14. 


16. 


17. 


18. 


1922 
Hannah, Robert, Edmund Burke, The Rhetorician. 
Parrish, Max, A Study in Oratorical Prose Rhythm. 


1924 


Bauer, Marvin, The Rhetorical Practice of Abraham Lincoln. 
Case, Mary Margaret, The Training of an Orator. 
Pflaum, George Raymond Roy, The Voice Training of the 
Orators in Antiquity up to the Time of Quintilian. 
Thomas, Charles Kenneth, The Rhetorical Practice of John 
Donne in His Sermons. 

1925 


. Keane, Helen, Study and Practice in Quintilian’s Theory of 


Oratorical Training. 
1926 


Keppel, Vera Jane, Representative Critics and Actors on Oral 
Expression. 

1927 
Bradley, Howard Aden, A Study of the Structure of a Se- 
lected Group of Webster’s Speeches. 


1928 
Conklin, Lou Wilson, The Fifth Book (De Rhetorica) of the 


De Nuptiis Philologiae et Mercurii et de Septeur Artibus Lib- 
eralibus of Martianus Capella. 


. Welch, Dale Dennis, The Rhetorical Theory of Aristotle and 


the Practice of Demosthenes. 
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1929 


Harding, Harold Friend, Burke’s Leading Ideas, Excerpts 
from His Speeches and Writings. 


. Mattis, Norman Wayne, The Structure of a Group of Sermons 


of Doctor Robert South. 


. Quinlan, Geraldine Elizabeth, Burke’s Speech on American 


Taxation with an Introduction and Notes. 


1930 


23. Bryant, Donald Cross, Edmund Burke’s Ideas on Literature 


bo 
sn 


26. 


27. 


and Oratory and His Critical Opinions of Authors and Books. 
Roberts, Henry Goddard, Dr. Johnson and Oratory. 


1931 


. Wallace, Karl Richards, Aristotle’s Account of the Logical 


Means for Securing Belief. 
1932 
Callahan, Mary Florence, Rhetoric in Ibsen’s Social Dramas. 


1933 


Klein, Louis Martin, Pulpit Oratory in Spain in the Sixteenth, 
Seventeenth and Eighteenth Centuries. 


Ph.D. Theses 


aC 


29 


30. 


31. 


2. 


1926 


Stenberg, Theodore, The Relation Between the Sentence and 
the Paragraph. 


1928 


. Wagner, Russel Holderman, Thomas Wilson’s “Arts of Rhet- 


orique.”’ 
Woehl, Arthur Lensen, Burke’s Reading. 


1929 


Parrish, Max, Richard Whately’s Elements of Rhetoric, Parts 
I and II: A Critical Edition. 


1930 


2. Thomas, Charles Kenneth, The Rhetoric of Thomas Henry 


Huxley. 






































33. 


36. 


39. 


40. 


41. 


43. 


44, 
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1933 


Wallace, Karl Richards, Bacon’s Theory of Public Address. 


UNIVERSITY OF DENVER 


M.A. Theses 


1932 


Moore, Glen E., Personality Changes Through Training in 
Speech Fundamentals. 


. Tracy, James A., A Study of Personality Traits of Mature 


Speakers and Actors. 
1933 


Thurston, Rozetta, Choric Speech as an Aid to Worship. 
Waggener, Janice O., A Comparison of Galvanometric Read- 
ings of Inferior and Superior Speakers. 

1934 


Hunter, Aria Daniel, A Comparison of the Speech Behavior of 
Introverted and Extroverted High School Students. 


UNIVERSITY OF ILLINOIS 


M.A. Theses 


1926 
Hiser, Nova Ovalla, Preliminary Survey of Speech Defects 
Among Freshmen at the University of Illinois. 
Smith, Joseph Fielding, The Place of Phonetics in a System 
of Training in Speech. 
Swander, Edith Lorene, The C. cept of Mind as Revealed by 
Certain Textbooks of Public S; — king. 


1931 


. Turnell, Elizabeth Jane, The Genesis of the Reply to Hayne. 


UNIVERSITY OF IOWA 


M.A. Theses 


1902 


Buffum, H. S., The Influence of the Puritan Minister in the 
Making of New England. 


1903 


Farrell, Thomas, The First Transition in American Oratory. 
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46. 


47. 


48. 


49, 
50. 


i uw 
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91. Whitaker, Edith B., Interpretive Reading. 
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1904 


. Resser, Jesse, The Second Transition in American Oratory. 


1921 


Paul, Vera A., Characterization of the Comedy Elements in 


Fifty Widely Used High School Plays. 


1922 


Blattner, Helene, Picture Test for Lisp Diagnosis. 


1923 
Fie, Lucy S., A Study of David Belasco as Theatrical Manager 
and Producer. 
Mills, Alice W., Speaking Voice Improvements. 
Norvelle, L. B., Experimental Study of Effective Voice Ele- 
ments in Speech According to a Given Standard. 


1924 


. Metfessel, Milton F., A Study of Pitch Variations in Speech. 
. Robb, Mary M., Aims and Standards of Dramatic Work in 


Schools. 

1925 
Barth, Mabel D., A Study of the Dialogue in the Plays of W. 
S. Gilbert and Its Influence on the Drama. 
serry, Mildred F., A Study of Twenty Selected Cases of S 
Lisp. 
Cable, W. A., Webster-Hayne Debate, A Critical Study in 
Argumentation. | 
Grubbs, Verna E., Selection of Plays for Presentation in Sec- 
ondary Schools. 


. Hicks, Romola L., Sir Henry Irving: A Critical Study with 


Special Reference to His American Tours. 


. Mole, Olema, A Critical Study of Eight High School Text- 


books in Argumentation and Debate. 
Meyers, Chester J., An Application of Certain Elementary Ex- 
ercises in Phonetics in a High School Class. 


. Rubbert, Ruby H., A Comparison of Grades in a Course in 


“Principles of Speech,” for College Freshmen with Scores 
Given in the Freshman Entrance Examination. 
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67. 


68. 


69. 
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1926 


. Bryngelson, Bryng, The Articulatory Difficulties of Stutterers 


and Stammerers. 


. Carr, Anna M., Consonants in the Speech of 200 College Fresh- 


men, a Phonetic Study. 
Cordray, Albert T., A Director’s Prompt-Book, and Production 
of “Romeo and Juliet.” 


5. Holcombe, Ray E., A Production and Prompt-Book of Leonid 


Andreyev’s ““He Who Gets Slapped” with Music Supplements. 
Langworthy, Helen, The Theater in the Lower Valley of the 
Ohio, 1797-1860. 

Larry, Etta C., A Director’s Prompt-Book and Production of 
“The Tempest.” 

McClenahan, Dorothy F., The Construction of High School 
Stages. 

Morrow, Marguerite H., A History of the English Stage in 
New Orleans from 1817 to 1837. 


70. Thomas, A., Vowels in the Speech of College Freshmen. 


1927 


Blackburn, Margaret, The Stage in St. Louis, Missouri After 


1850. 


. Case, Ida M., Articulatory Drills for Kindergarten and Pri- 


mary Classes. 

Hansen, John D., A Correlation of the Ability to Discriminate 
Pitch with the Ability to Discriminate Inflections. 

Hendrikson, Florence M., A Study of Students with Low 
Grades in “Principles of Speech.” 


. Higgins, Howard H., A Critical Study of Selected Books on 


Reading Published in the United States before 1861. 
McCarthy, Vivien E., Pronunciation Problems Involved in a 
Production of Shaw’s “Pygmalion.” 


. Rahakopf, Horace G., The Relation of Certain Group Tests to 


the Prediction of the Ability of Students in an Elementary 
Course in Speech. 
Smith, Jane L., Three American Stock Companies: Wallack’s, 
Daly’s, Palmer’s. 


. Spadino, Egbert J., A Critique of the Teachings of Francois 


Delsarte in Terms of an Objective Attitude Toward Mind. 








80. 


81. 


83. 


84. 


87. 


88. 


89. 


9O. 
91. 


94. 


95. 


96. 


97. 
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1928 
Barnes, Harry G., Director’s Study of Requirements and Speci- 
fications for a University Theater Building. 
Constans, Henry P., An Objective Analysis of the “Three 
Forms of Force” in Speech. 
Dunn, John W., A Production and Director's Prompt-Book of 
G. B. Shaw’s “Saint Joan.” 
Faunce, Roscoe O., Relation of Proportion of the Tongue to 
Its Control in Articulation. 
Fushs, Ima C., Audience Judgments as to the Effectiveness of 
Various Postures Used During Public Speaking and Interpre- 
tation. 
Given, Kingsley W., \ Phonetic Study of Pronunciation Prob- 
lems in “Sun Up.” 
Heller, Faith, A Phonetic Study of the Difficulties Encountered 
by a Filipino in Pronouncing English. 
Hellerstem, Jerome R., A Study of Superior Students in 
Speech. 
Hopkins, Arthur A., The Fox-Pitt Debate Concerning the Re- 
jection of Napoleon’s Overtures. 
Ladd, Minnie B., A Study of Comedy Elements in Situations 
Based upon the Psychology of Laughter. 
Link, Alma T., Critical Analysis of Nine College Debate Texts. 
Shaver, John D., A Proposed Curriculum in Speech for High 
Schools in Missouri. 
Thompson, Florence V., Early History of the Stage in Cin- 
cinnati, Ohio. 
Young, William E., Rhetorical Methods of Thomas Erskine: 
A Critical Study in Argumentation. 


1929 
Brock, Minor, Exercises for Teaching the Acting of Certain 
Comedies of Manners. 
Evans, Dina Rees, A High-Spot Survey of Best Practices in 
Dramatic Activities in High Schooi. 
Gilkinson, Howard, A Critical Study of the Persuasive Tech- 
nique of Woodrow Wilson. 
Harkness, Paul J.. Training of a High School Teacher of 
Speech. 










99. 


100. 


101. 


102. 


103. 


104. 


105. 


109. 


110. 


111. 
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Hendrikson, Ernest H., Rhetorical Elements in Beecher’s Eng- 
lish Addresses. 

Hummer, Mary J., Phonetic Facsimile of the Irish Dialect and 
Its Application to “The White-Headed Boy” by Lennox Rob- 
inson. 

Lorenz, Jennie, Charlotte Cushman: A Study in Acting. 
Luthmer, Lorraine, Comparative Study of Six Current Text- 
books in Speech Pathology. 


Lynch, Gladys E., Characterization of the Talent of Amateur 
Players. 
McLachlan, Helen, Study of the Breathing of Fifteen Foreign 
Adult Students in Speaking Their Native Language and Eng- 
lish. 
Miller, M. Oclo, A Critique of S. S. Curry’s Conception of 
Mind. 
Morton, Vance, Problems Involved in Teaching Amateur Play- 
ers to Develop Characterizations. 
Powers, Marion B., A Study of the Causal Factors of Oral In- 
accuracy. 
Ramsly, May L., A Minimum Speech Training for Teacher- 
Training Institutions. 
Shaver, Claude L., Application of Principles of Design to Stage 
Production. 
Shimmick, Lillian G., Strobophotographic Study of Pulsations 
in Artistic Speech. 
Smelser, Joseph N., A Prompt-Book and Production of Shake- 
speare’s “As You Like It.” 
Tatman, Clarice, Characterization of the Talent of Professional 
Actors. 

. Thonssen, Lester W., Critical Study of Lord Macaulay’s 
Speeches on the Reform Bill. 

. Turner, Vivian D., Stage in New Orleans after 1837. 

. Welsch, J. Dale, Evaluation of the Activities of High School 
Debating Leagues. . 

1930 

. Bagenstos, Pearl E., Evaluation of Contests in Speaking in the 
Secondary Schools. 

. Baily, Nina, Objective Analysis of Pitch and Time Variations 


in Certain Regional American Dialects. 
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118. 


119. 


123. 


124. 


125 


ms 


126. 


127. 
128. 


129. 


130. 


131. 


132. 


133. 


134. 
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Bane, Laverne C., Critical Study of Selected Senate Debates 
of W. E. Borah. 

Black, J. W., Analytical Study of the Rhetorical Methods of 
Rufus Choate in His Representative Forensic, Deliberative and 
Demonstrative Speeches. 

Fatherson, Elizabeth, Analysis of Methods and Practices in 
Dramatic Activities of Children. 


. Ferguson, A. K., Critical Study of Text-Books in Dramatic 


Production. 


. Francis, Josephine, Comparison of the “Whole” and “Part” 


Methods in the Education of Oral Inaccuracy Classes. 

Fulton, W. M., Speeches of Alexander Hamilton in New York 
State Convention for the Ratification of the Federal Constitu- 
tion. 

Garlough, M. A., Score Sheets for Rating Actors on the Basis 
of Objective Elements in Performance. 

Gibson, Gladys G., James Sheridan Knowles and His Dramas, 
Keeney, Opal A., Relation of Training in Speech in Secondary 
Schools to Success in the University Courses in the Subject. 
Kelly, J. P., Experimental Study of Certain Methods of Teach- 
ing Irish Dialects. 

Meek, Beryl, Stage in Lexington, Kentucky, 1795-1850. 
Mortensen, A. Lawrence, Gordon Craig’s Theories of Dramatic 
Production. 

Palmer, Upton S., Analysis of the Argumentative Method of 
Certain Representative Speeches of Charles James Fox. 
Park, Marie, Prompt-Book and Production of Langdon Mitch- 
ell’s “New York Idea.” 

Rasmus, Bessie J., Speech Sound Discrimination Ability of 
Cases of Oral Inaccuracy. 

Reid, Loren D., Factors in Training and Education of Charles 
James Fox Accounting for His Ability as a Parliamentary 
Speaker. 

Reinhard, Thelma D., Plan for the Supervision of Dramatic 
Clubs in Secondary Schools. . 
Riley, A. D., Writing and Production of “The Barong,” a play 
of the Southern Philippines. 


. Rule, Edith, Director’s Prompt-book and Production of George 


Kaufman’s and Edna Ferber’s “The Royal Family.” 
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136. 


137. 


138. 


139. 
140. 


141. 


142. 


143. 





144. 


146. 


147. 
148. 





SPEECH MONOGRAPHS 
Sheets, Robert D., Plan for a Course in the Principles of Char- 
acterization in Acting. 

Silverthrone, Carolyn, Syllabus for a First College Course in 
Dramatic Art. 

Tomlin, Ramona D., Experimental Study of Pitch Control in 
Speech. 

Van Low, Alice, Principles and Functions of Stage Costuming. 
Wright, Edward A., Study of the Education, Training and 


Karly Performances of Twenty Contemporary Actors. 


1931 
Allred, Thatcher, Production and Prompt-Book of Susan Glas- 
pell’s “Inheritors.”’ 
Anderson, Dorothy I., Consideration of Possible Factors In- 
fluencing or Indicating the Success of the State University of 
Iowa Debaters. 
Bednar, R. C., “The Robber,” a Translation by RK. C. Bednar. 
Beem, C. H., Study of the Persuasive and Logical Elements in 
the Beveridge-Hoar Debates on the Philippine Question. 
signell, Polly A., Syllabus for a High School Course in Dra- 
matic Art. 
sutterfield, Herbert, Production and Prompt-book of John L. 
Balderston’s “Berkley Square.” 
Bryan, E. C., Henry W. Grady as an Occasional Orator. 
Cobb, Lois H., Corrective Exercises for Cases with Organic 
Disorders of Articulation and Phonation. 
Dailey, A. M., Assignments for the Teaching of Reading Aloud 
in an Elementary Course in Speech Training. 
Dieter, Otto, Theory of Homiletical Form: A Translation of 
P. Kleinert’s ‘“‘Homilet,’’ Part Three: ““Homiltische Formlehre,” 
1907 Edition, with an Introduction. 
Dolliver, Frances 1., Speeches of Tribute—Jonathan P. Dol- 
liver. 
Drake, Florence M., Design of Costumes for Characters in 
Elizabethan Plays. 
Ferris, Frances F., Oratorical Qualites of John Bright. 
Griffey, Lois, Design of Costumes for the Stage: A Study in 
Characteristic Roman Costume. 


5. Jones, R. B., Manual of Puppetry. 


Lewison, Agnes O., History of the Stage at Des Moines, Iowa. 
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GRADUATE THESES 15 
McCall, Kk. C.. Historical-Critical Study of the American 
Speeches of Richard Cobden. 

Maxfield, Emma E., Analysis of the ‘Treatment of Voice in 
Six College Books of Speech. 

Nickle, C. H., Analysis of Differences in Superior and Inferior 
Performers in a Course in Speech Training for College Fresh- 
men. 

Ossood, C. W., Change in Scenic Design in Germany and Eng- 
land in the Late 19th Century. ; 

Pendeiton, Anna J., Woodrow Wilson’s Speeches on the West- 
ern Tour 1919—A Study in Argumentation. 

Phillips, M. G., Factors in the Training and Early Education 
of Pitt, the Younger, Accounting for His Ability as a Parlia- 
mentary Speaker. 

Sallee, W. H., Relation between Certain Factors of Voice and 
Respiration. 

Stomme, M. H., Production and Prompt-Book of Edward 
Knoblock’s “My Lady’s Dress.” 

Stump, Edwin T., State Program of Educational Dramatic 
Activities for West Virginia. 

Thorson, D. R., Prompt-Book and Production of I rederick 
Lonsdale’s “Aren’t We All?” 

\Viksell, W. H., Experimental Analysis of Respiration in Rela- 
tion to Tone Production in Speech. 

Wingert, Bernardine, Projects in Dramatic Art for Use in an 


Elementary Course in Speech Training. 


1932 
Clark, H. L., Edwin Forest: A Critical Study in Acting. 
Brink, C. L., Specifications for Stage Lighting Equipment for 
a University Theater. 
Erickson, Marceline, Speech Training in the Small High 
School. 
Fife, Evelyn H., [Exercises for the Teaching of Pantomime in 
Acting. 
Furby, Calhran Allen, Prompt-Book and Production of the 
“Knights of the Burning Pestle.” 


Gooch, 1). A., History of the Stage in Indianapolis from 1875 
to 1890. 
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190. 
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192. 


SPEECH MONOGRAPHS 


Hitchcock, Orvill M., Critical Study of Certain of the Speeches 
of William Pitt, Earl of Chatham, on American Affairs. 


. Jones, Jane E., History of the Stage in Louisville, Kentucky 


from Its Beginning to 1845. 


. Lee, W. H., Script and Experimental Production of an Orig- 


inal Play Entitled, “Good Nubbins.” 


. Maibaum, R. W., Script and Production of an Original Play 


Entitled, ““‘The Tree.” 


. Mathison, Awanda, Drill Book for Stage Diction for the Uni- 


versity of Iowa Theater. 
Moore, W. I., Analysis and Criticism of Madison as a Debater 
in the Virginia Federal Constitutional Convention. 
Ness, Agnes Mary, Comparison of the Response and Stimula- 
tion Methods of Re-education of Speech Defectives. 
Paul, W. B., Booth, A Critical Study in Acting. 
Robinson, H. W., Production and Prompt-Book of Ben Jon- 
son’s “Epicoene, or The Silent Woman.” 
Shoenberger, Edwin W., Historical and Critical Analysis of 
Representative Reconstruction Speeches of Daniel W. Voor- 
hees. 

1933 


5. Akers, Dorothy D., A Project in Stage Design for “The Jew 


of Malta.” 

Anderson, Margaret Louise, Standardization of Diagnostic 
Tests for Articulatory Cases. 

Baldwin, Joseph E., A Prompt-Book Involving a Study of Con- 
temporary Stage Practice in Production of “Twelfth Night.” 
3rown, Paul R., An Analysis of Factors Influencing the Bod- 
ily Activity of Selected Groups of Speakers Enrolled in the 
First Course in Speech. 

Fossum, Ernest C., A Study of Speech Needs and Abilities of 
High School Pupils. 

Glaspey, E. Ester, The Educational Experience of 100 Ac- 
tresses. 

Hake, Herbert V., A Project in Stage Design for Ibsen’s “The 
Pretenders.” 

Havens, Ethel L., Clinical Analysis of Speech Defectives 
Found in the Departments of Orthopedics and Pediatrics. 


. Lassen, Arnold A., An Education by Civic Club Audiences of 
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GRADUATE THESES, 17 


the Speech Subjects and Presentation Methods of the Gas and 
Electric Industries. 

McKnight, Roberta V., A Psychological Self-Analysis. 
Madsen, Jens F., A History of Perspective in Scene Design. 
Milisen, Robert L., A Case Study Investigation of the Relation 
Between Handedness and Stuttering. 

Mortenson, Elmer B., Oratorical Qualities of Richard Brinsley 
Sheridan. 

Remley, Dorothy E., An Apprenticeship of One Hundred Ac- 
tresses. 

Robinson, Rex E., Study of the Relationship Between Inter- 
collegiate Debating at the State University of lowa and Voca- 
tional Success. 

Seabury, Hugh F., Typical Deliberative and Demonstrative 
Speeches of Robert Green Ingersoll: A Comparative Study in 
Arrangement. 

Shaw, S. Spencer, A Study of the Stutterer’s Tonal Duration 
and Intensity. 

Steer, Max D., An Objective Study of the Effect of Social and 
Non-social Situations Upon the Severity of Stuttering. 
Wachtel, Regina W., The Apprenticeship of 100 Actors. 
White, Melvin R., Lawrence Barrett, A Study in Acting. 


1934 
Bailey, Frances M., The Stage in Mobile, Alabama Before 1850. 
Fairbanks, Grant, A Technical Project Applied in a Production 
of Rose Franken’s “Another Language.” 
Garrison, Coralce, “Madame Helena Modjeska,” A_ Critical 
Study in Acting. 
Hawk, Francis Milton, A Comparative Study of Listener Re- 
action to the Single and Dialogue Type of Radio Announce- 
ments as Used in Commercial Advertising. 
Hayes, Harriet M., A Comparative Study of Speech Needs and 
Abilities of Men and Women Registered in the First Course of 
Speech at the University of Iowa. 
McLeod, Archibald, Scene Shifting Devices for Contemporary 
Plays. 


. Nichols, Ralph G., A Study in Symbolic Formulation and Ex- 


pression Based on Recorded Speeches of University Freshmen. 








219. 


220. 


SPEECH MONOGRAPHS 


Norris, Marian A., X-Ray Studies of Vowel Production as It 
Is Related to Voice. 

Norton, Lawrence E., The Speech Comprehension Ability of 
College Freshmen. 

Pedrey, Charles P., The Design of Control Boards and Selec- 
tion of Lighting Equipment for High School Stages. 

Peters, Clarence A., A Study of the Phenomena of Facility in 
Mirror Reading of Speech Defectives and Normal Speakers. 
Ramay, Elwood, A Production and Prompt-Book of “The Baby 
Cyclone” by George M. Cohan. 

Spickler, Julia M., A Critical Study of the Content and Or- 
ganization of Radio Programs for Children. 

Sydney, Howard S., A Production and Prompt-Book of a 
Greek Tragedy, “Media” of Euripides. 

Waddle, Elsie L., A Comparison of the Speech Defects of Col- 
ored and White Children. 

Wimbigler, Hugh D., A Teaching Project in Dramatic Art for 
Freshmen Women with Superior Ratings. 


Phil ). Theses 


??] 


— 


226. 


227. 


1926 


. Gray, Giles W., An Experimental Study of the Vibrato in 


Speech. 

1930 
Brigance, William N., Historical and Critical Study of the Life 
and Speeches of Jeremiah Sullivan Black. 
Lambertson, Floyd W., Survey and Analysis of American 
Homiuletics Prior to 1860. 


1931 


Murray, Elwood, Dysintegration of Breathing and Eye Move- 
ments in Stutterers During Silent Reading and Reasoning. 


5. Thonssen, L.. W., Speeches of John Bright on American Af- 
a S 


fairs. 

1932 
Barnes, Harry G., Diagnosis of the Speech Needs and Abilities 
of Students in a Required Course of Speech Training at the 
State University of Lowa. 


Evans, Dina R., Changes in Social Behavior and Emotional 








228. 


229. 


230. 


231. 


i) 
w 
Al 


to 
w 
N 


238. 


239. 


240. 


30. 


GRADUATE THESES 19 


Attitudes of High School Students Participating in Dramatic 
Art in the High School of Cleveland Heights, Ohio. 
Evans, M. F., Study in the Development of a Theory of Hom- 
iletics in England from 1534-1692. 
Lynch, Gladys E., Objective Study of the Time, Pitch and In- 
tensity Factors in the Reading of Emotional and Unemotional 
Materials by Experienced and Inexperienced Readers. 
Reid, Lorren P., Charles James Fox: A Study of the Effective- 
ness of an Eighteenth Century Parliamentary Speaker. 
Ross, Harold T., Oratorical Career of Albert Jeremiah Beve- 
ridge. 

1933 


Cross, Hildreth M., The Motor Capacities of Stutterers. 


1934 


Shackson, Rolland, An Action Current Study of Muscle Con- 
traction Latency with Especial Reference to Latent Tetany in 
Stutterers. 


|LOUISIANA STATE UNIVERSITY 


1932 


. Gebelin, Elizabeth, Prevalent Errors of Speech Among the 


Children of Baton Rouge, Louisiana and Means for Their Cor- 
rection. 


Prince, Evelyn Claire, Anomalous Speech in Louisiana. 


1933 
Genius, |]. Winston, The Effect of Voice Training in Pitch 
Control and Pitch Discrimination. 
Idol, Harriett R., A Statistical Study of Respiration in Rela- 
tion to Speech Characteristics. 
Nabors, Fannie Jay, The Principles Involved in the Selection 
of Plays for School and Community Production with a De- 
scriptive List of Plays. 
Sherman, Sam, A Stroboscopic Technique for the Study of 
Pitch Control Among Deaf Children. 


1934 
King, Clifford Anne, Theory of the Space Stage—The Appli- 
cation of Its Methods to Production. 











20 SPEECH MONOGRAPHS 


MARQUETTE UNIVERSITY 
M.A. Theses 
1926 
241. Duffey, William R., An Analysis of the Nature of Speech to 
Establish an Adequate Method of Training. 


1932 
242. Maron, Sister M. Francis Margaret, Play Production in a 
Girl’s High School. 
1933 


243. McCormack, Mary B., Negro Drama. 

244. Kinsella, Michael P., The Place of the School in the Develop- 
ment of the English Theatre from the Beginnings to Webster. 

245. Smith, Sister M. Edward, Remedial Measures in Speech Train- 
ing Determined through a Job Analysis and Applied to Indi- 
viduals in a Basic Speech Course. 


1934 
246. Bergs, Betti M., The Contributions of David Belasco to the 
Theatre. 
247. Jansen, D., Famous Early American Actresses. 
248. Ladwig, S., Sociological Elements as Contributing Factors in 
Speech Disorders. 
249. Pendergast, G., Inigo Jones. 


UNIVERSITY OF MICHIGAN 
Sc.D. Thesis 
1932 
250. McKay, Frederick B., Time Control in Speaking. 


Ph.D. Theses 
1933 
251. Crocker, Lionel, The Rhetorical Theory of Henry Ward 
3eecher. 
252. Poole, Irene, The Genetic Development of the Articulation of 
Consonant Sounds. 


UNIVERSITY OF MINNESOTA 
M.A. Theses 
1927 
253. Bacon, Myrtle C., A Behavioristic Interpretation of the Per- 
suasive Elements in the Language of Wendell Phillips. 
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GRADUATE THESES 21 


1930 


Asseltyne, Mary E., An Analytical Study of Persuasion and 
Adaptive Reasoning in the Speeches of William Pitt, The 
Younger. 


1931 


5. Gillilland, Elizabeth, William Jennings Bryan, A Study in the 


Psychology of Persuasion. 

Hurd, Melba, Edmund Burke’s Imaginative Consistency in the 
Use of Comparative Figures of Speech. 

Mundinger, Carl S., The Influence of Calvinism and of French 
Romantic Theory on Woodrow Wilson. 


1933 


Suck, Louise E., A Study from a Psychological Viewpoint of 
the Basic Attitudes Motivating the Language Symbols Used in 
the Plays of Eugene Gladstone O’Neill and Suggestions for the 
Oral Interpretation of the One-act Play, “Tle.” 

Frohlicher, Vera R., Herbert Clark Hoover: An Interpretation 
of Persuasion as a Study in the Verbalization of an Uncon- 
scious Dualism of Habits. 


1934 


Smith, Dorothy, Production and Prompt-Book of Henrik Ib- 
sen’s “Ghosts.” 

Wokurka, Rose A., An Attitude Scale for Measuring the Ef- 
fectiveness of an Oral Reading. 


NORTHWESTERN UNIVERSITY 
Theses 
1923 

Suehler, Ezra Christian, The Creation of Atmosphere by the 
Reader. 

Damon, Ruth Aikman, Some Recent Tendencies in the Field of 
Speech. 

Kimball, Emily Amanthus, The Use and Abuse of the Appeal 
to Human Drives in Persuasion. 

Strickler, Donald, Winton, The Relation of the Emotions to 
Public Speaking. 


































200. 


267. 


268. 


269. 
270. 


271. 


273. 


274. 


278. 


280. 
281. 
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283. 
284. 


SPEECH MONOGRAPHS 





1924 
Barker, Juliet Amos, The Revolt in the French Theatre Since 
1850 and Its Development. 
Cunningham, Cornelius Carman, An Analysis of the Technique 
of Henrik Ibsen’s Social Dramas and a Comparison of this 
Technique with that of Certain Other Drama Forms. 
Fry, Helen Dorothea, The Place of Recall in the Whole Method 
of Learning Material for Oral Interpretation. 
Hill, Evelyn Ola, The Development of the Physicai Stage. 
Hoover, Marcella [stelle, Inner Speech and Its Function in 
Oral Interpretation. 
Welch, Constance, Speech Rhythm as Correlated with Various 
Human Emotions. 

1925 
Armstrong, James William, The Process, Methods and Devices 
for the Efficient Liberation of Human Energy in the Student 
Speaker. 
Serolzheimer, Howard, An Objective Study of the Temporal 
and Stress Elements in Rhythm. 
Bowman, Carl Andrew, A Study of the Curry System of 
Training in Expression. 
Craig, Jessie :mma, Relation of the Drama to the Rural Com- 
munity. 
Dewey. Martha Edna, The Teaching of Speech in Colleges, 
Normal Schools and Teacher’s Colleges. 
Hall, Lawrence, Motivating Forces in Some Characters of 
Henry 1V—Part I. 
Leverton, Garrett H., “The Philosophy of the Human Voice’’ 
by James Rush: An Analysis and Evaluation. 
Pomeroy, Mildred, The Imagery of Wendell Phillips. 
Ryan, Margaret, Analysis of the Humor in James M. Barrie’s 
Plays. 
Stone, Louise [lizabeth, Silent Versus Vocal Presentation of 
Memory Material for Oral Interpretation. 


1926 


Brooks, Helen May, John Drinkwater as Dramatist. 
Comer. Zoe, George Bernard Shaw’s Indebtedness to Samuel 
3utler. 
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301. 


302. 


GRADUATE THESES 2 


~ 


Evans, Maysel Evelyn, A Quantitative Study of Breathing 
Among Unselected Students in the School of Speech. 

Farley, Fern, The Decisionless Debate. 

Klein, Ruth Catherine, History of the Children’s Theatre in 
America. 

le Compte, Pearle, An Analysis of the Technical Construction 
of the Introduction of Modern Plays. 

Maw, Herbert Brown, Methods of Refutation Adopted by 
Great Lawyers in Arguments Before Juries. 

Miller, Enid, Development of Intercollegiate Debating in the 
United States Including a Specific Study of Northwestern and 
Chicago Universities. 

Miller, John, The Influence of Rhythmic Patterns on Respira- 
tion. 

Strickland, Francis Cowles, A History of the Little Theatre 
Movement in America. | 
Wills, Mary Marguerite, The History of the Development of 
the Technique of Acting from the Earliest Greek Times to the 
Nineteenth Century in England. 


1927 


Baker, Lillian M., An Analytical Study of Eugene O'Neill's 
Plays and Their Magazine Criticism to Determine How the 
Critics’ Opinions Influenced the Dramatist’s Development. 
Cloak, Frank Theodore, The Education and Recreational Ad 
vantages of Dramatics in Summer Camps. 

Constance, Margaret Rogers, An Analysis of the Poetry of 
Robert Frost to Determine Its Value for Public Reading Pur- 
poses. 

Criswell, Gladys Laura, Humor in Modern Drama. 

Haney, Elsie Viola, Incipient Motor Responses in Oral Inter- 
pretation of Literature. 

Hemmingson, Hadine Esther, A History of the Opposition to 
the American Theatre up to 1774. 

Hoppe, Victor Hugh, The Varying Interpretation of Outstand- 
ing Hamlets of the English Speaking Stage. 

Horsman, Myrtle Jane, .\ Study of the Delsarte System of Ix- 
pression. 

Jones, Leah Irene, An Analysis of Current Dramatic Criticism 
in America. 
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318. 








SPEECH MONOGRAPHS 


Jones, Martha Pearl, Feminism in Modern Drama: As Por- 
trayed by the Dramas of Norway, Denmark, Sweden, Germany, 
France, England, Ireland and America. 
Monroe, Alan Houston, An Experimental Study of the Effect 
of Bodily Action on the Intensity of Vocal Sounds. 
Nelson, Maxine Garner, An Investigation of the Methods of 
Speech Training Used in the Private Schools of Chicago. 
Reherd, Elizabeth Louise, A Study to Determine the Nature of 
the Collections of Public Speaking Material Published Solely 
for Purposes of Entertainment. 
Swanson, John Wesley, The History of Stage Scenery in Amer- 
ica until 1875. 

1928 
Bauer, Mary Virginia, The Science and Art of “Light” Paint- 
ing for the Stage: A Study of What Color Does to Color. 
Berry, Franc, A Study of the Material Which Excites Tragic 
Emotions as They are Found in Greek Tragedy. 
Bloxom, Carlisle, The Influence of Friedrich Nietzsche upon 
George Bernard Shaw as Manifested in the Plays of Shaw. 
Champ, Beulah Gladys, A Comparative Study of the Content 
of Magazine Articles and Winning Northern Oratorical League 
Contest Orations. 


. Mahood, Florence Ruth, A. A. Milne’s Contribution to the 


Drama. 

Marsh, Gerald, A Study of the Effect of Various Directions on 
Rate in the Oral Reading of Oratorical Prose. 

Mills, Joye, A Study of the Variations of the Types of Comic 
Characters Found in Drama from the Greek Period Through 
the Eighteenth Century. 

Parker, Eleanor, History of the Dramatic Mask. 

Wilhelm, Dan L., The History of the Illumination of the Stage 
from the Beginning of the Drama to 1890. 


1929 
Allen, Mabel Clare, Creative Dramatics as a Factor in Ele- 
mentary Education. 
Bartlett, Ellen Elizabeth, A Study of Modern Tragedy in an 
Effort to See How Far It Corresponds with and How Far It 
Deviated from the Theories and Practices of Other Periods. 
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337. 


GRADUATE THESES 25 
Calvert, Lucille, A Comparison of the Aims and Methods in 
the Teaching and Production of University Dramatics. 
Carrell, James Aubrey, An Experimental Study of Some Motor 
Traits Involved in Speech. 


. Casteel, John, Allusions to English Literature in the Speeches 


of Wendell Phillips. 

Hansen, Vaughn, Life and Works of Martinez Sierra. 

Hedde, Wilhelmina Genevava, A Survey of High School Dra- 
matics in the School Systems of Cities of Population over 
30,000. 

Jenkins, Lucille, The Development of Folk Drama in America. 
Laase, Leroy, The History of Intercollegiate Oratory in the 
United States. 

Mattern, Grace, The Biography of Robert McLean Cummock. 
McConockie, Florence, A Director's Handbook of “Midsum- 
mer Night’s Dream” including an original Unit Setting Satis- 
factory for many Shakespeare Plays. 

Thurber, Marba, A Comparison of the Technique of Modern 
and Greek Drama. 

Utzinger, Vernon Alfred, A Study of Lip Movements in 
Speech. 

Waugh, Jennie McMaster, A Survey of the Trend of Profes- 
sional Theatres in the United States over the Last Decade, 
1919-1920 to 1928-1929, inclusive. 

Weimar, Leora, The Teaching of the Drama in Protestant 
Theological Seminaries in America. 

Williams, Harry Martin, Judgment of Emotion and Dramatic 
Characterization from Pictures. 


1930 


Bauer, Lillie Mae, The Dramatic Aspect of Jacinto Benavente. 
Beals, Lucille Edna, The Changing Elements in the Character 
of the Hero. 

Blymyer, Louise Adams, Roman Theatres and Amphitheatres 
of Southern France. 

Keeney, Ethel J., The Sources of Persuasive Power in the 
Speeches of Henry W. Grady. 

Letzter, Margaret Catherine, A Study of the Development of 
Production in Simple Pitch. 
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SPEECH MONOGRAPHS 


Lowther, James Blair, A Consideration of Certain Aspects of 
the Audience in the Theatre. 

Matchett, Katherine Ellen, A Survey of the Dramatic Courses 
and the Plays Produced in the High School of the State of 
Nebraska. 

McDowell, Jean Thelma, Elements of Effective Oratorical 
Style as Found in the Lectures of Robert Green Ingersoll. 
Moore, George Paul, A Study of Dialect Melody. 

Snyder, Joseph, An Analysis of Epithets Used in the Speeches 
of Wendell Phillips. 


1931 


Arends, Charles Clifford, The Establishment of a Quantitative 
Hue Cycle. 


4. Avison, Edward S., “Claude’s Wife,” An Acting Version in 


English of “Femme de Claude” by Alexander Dumas. 
Baird, John F., Make-up. 


3rown, Evelyn Frances, The Modern Tendency in the Dance 


. Critchfield, Dorothy A., The Use of Concrete Illustration as 


Revealed in the Speeches of William Jennings Bryan. 
| j g J 


. Dahlberg, Walfred A., A Critical Analysis of Lincoln’s Use of 


Wit and Humor for Persuasive Effect. 


. Gibbons, Helen D., Diagnostic Speecii Tests. 
. Gross, Beryl Mae, Interpretation as a Fine Art. 


. Holcomb, Martin, A Study of the Critic-Judge System. 


McClain, Helen Beatrice, An Analysis of Rhetorical Questions 
Used in the Speeches of George William Curtis. 

McCoy, Ford Harry Huston, Methods of Refutation Used by 
Daniel Webster in His Replies to Hayne. 

Prillaman, Lexro Bernard, A Study of the Figures of Speech 
as They are Found in the Lectures of Robert G. Ingersoll. 
Rapp, Marguerite Avis, The Technical Uses of the Confidant in 
the Classical Drama of Greece and Rome to the Pseudo-Clas- 
sical Drama of Corneille and Racine. 

Shively, Gerald Davis, A Study of the Psychological Factors of 
Attention in Figures of Speech. 


. Talley, Charles Horton, A Study of Motivation, Particularly 


to the Problem of the Public Speaker. 


. Teeter, Junella, A Study of the Homely Figures of Speech 


Used by Abraham Lincoln in his Speeches. 

































GRADUATE THESES 


1932 

359. Corey, Elizabeth, A Survey of the Little Theatre Movement in 
Canada from 1919 to 1930. 

360. Craig, William Charles, The Disappearance of Soliloquy in 
American Drama. 

361. Fisher, Eugene Boris, The Origin and Sources of the Moscow 
Art Theatre. 

362. Garff, Royal Lovell, A Study of Henry Ward Beecher’s Meth- 
ods of Controlling Hostile Audiences. 

363. Hilde, Norma Viola, A Study of the Life of Sarah Siddons: 
An Estimate of Her Ability as Oral Interpreter of Literature. 

364. Lees, Charles Lowell, The French Influence upon Garrick’s 
Staging Methods. 

365. Shulenberger, Franklin Earle, The Elements of Melodrama in 
Douglas William Ferrold’s Plays. 

366. Smith, Dorothy Wilhelmina, The Significant Sources of Gor- 
don Craig’s Theories of the Theatre as Revealed i:: a Study of 
His Writings. 

1933 

367. Winks, Gordon William, A Study of Theodore Roosevelt’s 
Use of Invectives in His Public Speeches. 

368. Freeland, Leona Louise, A Study of Typical Situations in 
American Civil War Drama. 

369. Griffith, John Maynard, The Elements of Sentimentalism in 
the Dramatic Work of Colley Cibber. 


1934 


370. Carhart, Raymond Theodore, A Study of the Relation between 
Vibrating Glottal Lips and Sub-Glottic Resonators. 

M.S. Theses 

1927 

371. Keller, Daniel Franklin, A Laboratory Study of the Chest Vi- 
brations of the Speaking Voice. 

372. Bryant, William Douglas, A Laboratory Study of the Intensity 
Factor in the Speaking Voice. 

373. Frierson, Anne, “Quagmire,” a Tragedy. 


1930 


374. Gilbert. Edna, An Evaluation and Classification of Literature 





Suitable for Dramatization. 
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391. 


SPEECH MONOGRAPHS 


Pinkham, Glenn A., Characteristics in the Style in Writing 
Winning College Orations Covering the Period 1891-1928. 
Rinkenberger, Elyse Cathleen, A Survey of High School Dra- 
matics in the State of Indiana, 1929-1930. 


1931 
Dodson, Margaret Cecilia, The Use of Literary Allusions in the 
Sermons of Frank W. Gunsaulus. 
Nelson, Margaret Anne, Bjornson’s Social Drama. 


. Worrell, Elizabeth, A Study of Thomas Hart Benton's Atti- 


tude Toward the Union. 


1932 
Finger, Verna, Study of a Complex Space-Time Pattern and 
Its Relation to Stage-fright. 
Greaves, Halbert S., A Study of the Outstanding Shylocks of 
the English-Speaking Stage. 
McSloy, Lois, A Study of the Speech Situation in Evanston 
Township High School, 1930-31, 1931-32. 
Mowry, Helen Margaret, Woodrow Wilson’s Concept of Dem 
ocracy as Revealed in His Speeches. 
Porter, Robert Tussell, A History of the Reception of the 
Ibsen Drama on the New York Stage by the Dramatic Critics 
from Its First Appearance through the Year 1907. 
Renner, Della G., Exposition and Preparation in the Plays of 
Clyde Fitch. 

1933 
Carrell, Helen Baldwin, A Clinical Study of Polish Dialect. 
Krause, Alvine Eloise, -\ Study of Creative Imagination. 
McKenzie, Marjorie, The Characters and Methods of Charac- 
terization in the Plays of George Bernard Shaw. 
Morgan, Maurine, The Reception of Eugene O'Neill's Plays on 
the New York Stage as Determined by their Stage History and 
Dramatic Criticism. 
Stebbins, Edith, “The Red Tooth,” An Acting Version in Eng- 
lish of “‘La Dent Rouge” of Henri Rene I.e Normand, with 


Critical Estimate and Staging Directions. 
1934 


Hawthorne, Bonnie Gladys Ruth, An Authentic Reproductior 


of Augustin Daly’s “Under the Gas Light.” 
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Lassers, Leon, A Study of the Frequency of Occurrence of 
Certain Diseases, Operations and other Phenomena in Eighty- 
five Stammerers and One Hundred Normals. 

Moore, Gertrude Conley, An Analysis of a Speech Diagnostic 
I’ xamination. 

Viggo, Florian Vicor, A Study of the Sources and Use of His- 
torical and Literary Materials in the Speeches of Robert Green 
Ingersoll. 

Worrell, Mary, George Graham Vest, Orator and Statesman. 
Wynn, Earl Raymond, An Authentic Reproduction of George 
Lillo’s “The London Merchant.” 


UNIVERSITY OF SOUTHERN CALIFORNIA 
7 hese S 
1924 
Ellis, Ruth H., Drama, the Handmaid of Religion. 
Haugh, |. E., The Bible Story in Religious Education. 


1925 


Wadsworth, Gladys R., Practical Training in Voice and Diction. 


1926 


anna, Tacie May, “Down to Camelot,” sychological Study 
H | May 1) to ( lot,” A Psychological Stud) 


(With Commentary) in Dramatic Form. 


1927 
Caldwell, Evelyn, The History and Tendencies of the American 
Lyceum. 
Easton, Bonita R., The Evolution of the Little Theatre Move- 
ment. 
Keppie, Elizabeth E., Dramatics in the High School. 
Rice, Phillip W., The Relation of the Dramatist to His Public. 


1928 


Cook, Wilton W., The Relation of Originality and Imitation in 
Dramatic Behavior. 

Cox, Emerson C., The Relation of Public Speech to the Greek 
Democracy. 


Young, Florence M., A History of Pageantry. 
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1929 


Adams, Edith, Production Thesis, “Ingomar, the Barbarian,” 
by Munch-Bellinghausen. 

Borum, May Rose, A History of the Pasadena Community Play- 
house. 

Budd, Mahlon W., The Educational Significance of the Na- 
tional Oratorical Contests on the United States Constitution. 


. Daggett, Florence A., Production Thesis, “Fashion,” by Anna 


Cora Mowatt. 


. Harper, Grace E., A Critical Study of the Elements of Per- 


suasion in the Speech of William Jennings Bryan. 


. Hill, Adalene R., A Study of the Changing Content and Meth- 


od in Speech Instruction in Higher Education in the United 
States since 1880. 


. Johnson, Doris C., Production Thesis, “The Servant in the 


House,” by Charles Kennedy. 


5. Labadie, Evelyn, An Evaluation of the Contribution made by 


the Study of Speech Arts to the Development of a Socially 
Effective Personality. 

Ogg, Helen L., An Historical Study of the Noh Drama of 
Japan. 

Rose, George H., The Use of Persuasion in the Lincoln-Doug- 
las Debates. 

Rumsey, Dores E., Production Thesis, “The Passing of the 
Third Floor Back,” by Jerome K. Jerome. 

Shank, Katherine E., A Study of the Relation of Certain Types 
of Voices to Successful Radio Broadcasting. 

Wallis, Marie P., Production Thesis, “The Patio Sun,” by 
Serafin Alvarez Quintero. 

Yeager, Beulah L., Production Thesis, ““The Great Galeoto,” by 
Rose Echegaray y Eizaguirre. 


1930 


. Anderson, H. H., An Evaluation of High School Debating in 


Oklahoma in the Light of Modern Objectives. 

3arnett, Martha, An Historical Sketch of the Professional The- 
atre in the City of Los Angeles to 1911. 

Blunt, Leon, Production Thesis, “Sun-up,” by Lula Vollmer. 
Buttrud, Frances E., Production Thesis, “The Fires of St. 
John,” by Herman Sudermann. 
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Ellis, L. M., A Study of the Chinese Theatre. 

Hamilton, William M., Production Thesis, “Hamlet,” by Wil- 
liam Shakespeare. 

McKie, Alice, Production Thesis, “Camille,” by Dumas. 
Madden, A. G., The History of the Pantomimic Actor. 

Olsen, Jane S., Production Thesis, ‘““Solnedgnag,” by Vilhelm 
Krag. 

Shields, Laurene, Production Thesis, “A Game of Love and 
Chance,” by Marivaux. 

Villadsen, G. I., A History of the Spanish Theatre of the Six- 
teenth and Seventeenth Centuries. 


1931 


Adkinson, H. M., The Principles of Arrangement as Developed 
by Aristotle, Cicero, Quintilian and Winans. 

srunton, M. E., Invention, as Developed by Aristotle, Cicero, 
and Quintilian (confined to Logical Persuasion). 

Burrill, Meldrim F., A Study of the Effect of Public Speaking 
on Success in History and English. 


. Clarke, A. E., Max Reinhardt and His Influence on the Amer- 


ican Theatre. 


. Cogswell, Ester M., A Description and Application of the Sig- 


nificant Contributions of Psychology to the Problems of Inter- 
pretative Reading. 

Critser, L. M., A Phonetic Study of the One-Act Play, “Where 
but in America,” by O. M. Wolff. 

Cytron, M. L., A Historical Background to Ansky’s “The Dy- 
buk.” 

Fransworth, A. G., Psychological Significance of Gesture in 
Emotional Expression. 

Gruwell, Jessie L., An Experimental Study of the Relation of 
the Handedness to Speech. 

Harris, B. W., A Study of Outstanding Interest Producing 
Sentences Employed in Lincoln’s Speeches. 

Hinsdale, Willian P., Experiments in Pitch in Relation to the 
Speaking Voice. 

Houston, William H., Expressionism in the American Theatre. 
Hughes, Elizabeth, The Acting of Shylock since Shakespeare’s 
Time. 
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Jack, E. O., A Statistical Study Showing the Types of Speech 
Courses Taught, Preparation of Teachers, and Subject Com- 
binations of Part-time Teachers of Speech in the High Schools 
of Oklahoma during the Period from 1920-21 to 1928-29. 
Kautiman, William C., A Study of the Historical Plays and 
Pageants of California. 

Kenneday, Katharyn, The Relation between Stage and Audi- 
torium in the Evolution of Theatre Construction. 

Kepner, Paul G., The Development of Modern Scenery. 
Leger, Melissa B., Production Thesis, “Tartuffe,”’ by Moliere. 
Lockwood, Bonnie Jean, A Survey of Debating in the Senior 
High Schools of the Los Angeles District. 

Mellinger, Maxon, The Evolution of Stage Lighting in Amer- 
ica since 1850. 

Perdew, Jeannette, The Nature of the Commedia del’ Arte and 
Its Present-Day Educational Function. 

Pickerell, Edna J., Production Thesis, “Antony and Cleopatra,” 
by Shakespeare. 

Rinehart, John M., Showboats and Their People: A History 
of the American Showboats from their Beginning to the Pres- 
ent Time. 

Ross, [sther, W. B., The Rip Van Winkle Tradition in Amer- 
ican Drama. 

Smith, Pearl-Aikin, The Shakespearian Festival: An Entry in 
the Philological Account of William Shakespeare. 

Street, Gertrude, A Comparison of Greek Tragedy and Modern 
Drama as Shown by Ibsen. 

Suffield, L. D., The Art of Public Speaking as a Contributing 
Factor in the Educational Achievements of Certain Successful 
Women Educators. 

Taylor, M. b., Production Thesis, “Minna von Barnhelm,” by 
Lessing. 

Van Glider, M. E., Production Thesis, “Gruach,” by Gordon 
Bottomley. 

Warren, Neil D., A Phonophotographic Study of Laryngeal! 
Action During Speaking. 

White, Mrs. H. M. S., The Principles of Ethical and Emotional 
Persuasion as Developed by Aristotle, Cicero, Quintilian and 
Campbell. 
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Whitney, E. E., The Theory of Cerebral Dominance Applied 
in Retraining the Speech of Three Stutterers. 


1932 


Ackerman, G. M., The Development of Public Address Among 
Women Through the Suffrage Movement. 

Altpeter, Peter, The History of Dramatic Censorship in Eng- 
land to the Year of 1642. 

Bright, M. F., An Evaluation of the Contribution Made by 
Present-Day Negro Dramas to the American Stage. 


. Cline, M. A., The History and Present Status of Speech Edu- 


cation in the Los Angeles Evening High School. 

Edwards, M. A., A Study of Dialects as They are used in 
American Plays. 

Foust, Phil W., Production Thesis, “Change,” by J]. C. Francis. 
Henninger, H. E., The Development of the Technique of Mo- 
tion Picture Production. 

Holland, Mary A., Production Thesis, “The Tragical History 
of Doctor Faustus,” by Christopher Marlowe. 


3. Jewell, F. J., The History of Make-up in the Drama. 


Kester, Katherine, An Acting Edition of “The Taming of the 


Shrew” and “Twelfth Night” for High School Classes in Dra- 


matics. 

Larsen, Mrs. C. E., Psychological Analysis of Certain Dramas 
Written by Henrik Ibsen. 

Miller, W. C., A Critical Analysis of Woodrow Wilson as a 
Public Speaker, 1910-1921. . 

Morrell, E. A., An Inquiry into the Controversy over Standard- 
ized Pronunciation in America. 

Myers,.W. W., A Study of Mental Imagery as a Factor in 
Public Speaking. 

Myslik, M. M., John Galsworthy’s Contributions to Modern 
Sociological Drama. 

Nichols, E. K., Puppetry: Its History and Its Use in the 
School. 

Patterson, A. D., Modern Theories and Methods of Directing 
upon a Study of Belasco, Craig, Reinhardt, Stanislavsky, Si- 
monson and Robert E. Jones. 

Ray, Josephine H., A Study of Choral Verse-Speaking. 


Sawtelle, L.. W.; The Oratory of Albert Jeremiah Beveridge. 
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. Sellers, Jean, Production Thesis, Iphegenia in Tauris, by Eu- 


ripides. 


. Sprengler, D. H., Chinese Drama Compared with Western 


Drama. 

Tryon, Virginia V., The 47 Workshop: Its History and Sig- 
nificance. 

Tysen, G. M., A History of Oriental Puppets (Including In- 
dian, Japanese, Chinese, and Javanese). 

Waltz, L. B., A Study of the Types of Students that Elect Dra- 
matics, and Its Influence on Their Aesthetic Judgments and 
Tastes. 


. Yoakam, Doris G., An Historical Study of the Public Speaking 


Activity of Women in America from 1850 to 1900. 


. Yoder, E. A., A Comparative Study of Methods and Principles 


of Voice Training. 


1933 


. Ackley, John W., The Elements of Persuasion in the Oratory 


of Henry W. Grady. 
Blad, Elvera, Puritan Attitude toward the English Theatre 
Prior to the Restoration (1573-1642). 


. Calwell, Juanita, The Negro in Contemporary American Drama. 
. Chappell, V. K., “Phaedra,” by J. B. Racine. 
5. Crary, Julia, The Correlation of Some Psychological Tests with 


Success in High School Speech Courses. 

Dashiell, Douglas A., A Study in Little Theatre Practices. 
Edgar, Norma M., Production Thesis, “Liliom,” by Molnar. 
Fiske, B. V., Investigation of the Educational Theory of 
Charles Wesley Emerson relative to Speech Pedagogy. 
Garver, W. W., A History of the Relation of the Roman Cath- 
olic Church to the Theatre. 

Hardy, Myrtle, The Place of Speech Arts in Auditorium Ac- 
tivities of the Platoon School. 


. Hollingsworth, M. C., A History of the Theatre of Denver, 


Colorado. 


. Kiepe, Paul E., An Empirical Approach to Persuasion. 
. Kirkpatrick, Nita, History and Present Status of the Treat- 


ment of Stuttering. 


. Langlois, G. C., An Attempt to Establish the Terminology Used 


in Voice and Body Technique on a Scientific Basis. 


. Mahaffey, R. D., Spanish Stage from Its Beginning to 1650. 
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Powell, G. M., Martin Powell, The Puppet-Showman. 

Poyntz, H. C., Pageantry in Secondary Schools, Educational 
Value and Technique of Production. 

Strong, Robert, A Study of the Factors of Persuasion in the 
Sermons of Charles Haddon Spurgeon. 


. Wolff, C. M., A Phonetic Study of the One-Act Play, ““Where 


but in America,” by Laura M. Critser. 


1934 


. Christmore, Esther C., Oral Versus Silent Reading for Literary 


Appreciation, an Experimental Study. 


. Curry, Mary Beth, A Study of the Value of Speech Contests 


in the High School Curricula. 
Dudley, Lloyd P., The Relation of Formal Logic to Debate 
Theory and Practice. 


3. Graham, Katherine G., A Study of “Hokum” in American 


Plays since 1900. 

Hirt, Anne Louise, The Contributions of Max Reinhardt to the 
Modern Art Theatre. 

Hite, Frances E., The Theatre in Soviet Russia from 1917 to 
1928. 

Johnson, Louise L., History of Melodrama in the United 
States, 1850—1900. 


. Johnson, Ruth Soule, The History and Development of the 


Mask in the Theatre. 

Larson, Gretchen O., The Present Status of Speech Instruction 
in the Junior Colleges of California. 

McKelvey, Paul D., Dramatics in the Junior High School. 
Radlova, Mary S., A History of Pantomime in American and 
Other Countries. 

Richardson, LaVange H., Principles of Story Telling for 
Adults. 

Rock, Kenneth M., Relative Use of Formal and Material Logic 
in the Lincoln-Douglas Debates. 

Sellers, Genevieve T., Speech as an Educational Factor in the 
Secondary School Assembly. 


. Semenza, Edwin S., The History of the Professional Theatre 


in the State of Nevada. 


5. Weniger, Charles E., Elements of Persuasion in the Four Ora- 


tions of the Book of Deuteronomy. 
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STANFORD UNIVERSITY 
M.A. Theses 
1930 
526. Chester, Violet L., The History of the Theatre of San Fran- 
cisco from the Gold Rush to the Conflagration of 1906. 
527. McGregor, Virginia C., Standard of Measurement for the Ob 
jective Evaluation of Textbooks, Especially as Applied to the 





Subject of Oral Expression. 
528. Quinn, Dorothy M., A History of Puppetry. 





1931 
529. Anderson, Virgil A., A Case Study of Dramatic Ability. 

1934 ! 
530. Hughes, Myna, A Study of Community Drama in California. ; 
Ph.D. Theses 

1927 


531. Blanks, Anthony F., An Introductory Study in the History of 
the Teaching of Public Speaking in the United States. 


SYRACUSE UNIVERSITY ' 
M.A. Theses 
1934 


532. Sangiuliano, Norma, A Translation from the Italian of Sab- 
batino Lopez’s Comedy in Three Acts, “The Distance,” with a 
Prefatory Note by the Author. 

533. Turner, Helen, The Theatre of Edwin Forest. 


UNIVERSITY oF UTAH 
M.A. Theses 
1906 
534. Peterson, Alvin, Effect of Elocution on a Student. 
1907 
535. Brown, Nellie E., Elocution as a Factor in Education. 
1909 


536. Stewart, Charlotte, Brief History of Elocution in the United 
States. 
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1927 
Fulton, Susan E., A Study of the Validity of George Bernard 
Shaw's Theories of Dramatic Art. 


1931 


Bates, LaVon A., Henrik Ibsen and his Contribution to the 
Theatre. 

1932 
Whiting, Frank M., Director’s Prompt-Book for “Arms and 
the Man.” 

1933 


Plummer, Gail, Status of Beginning Speech. 


UNIVERSITY OF WISCONSIN 
Theses 
1920 
Flemming, Edward G., A Study of Silent Reading in Classes 
in Speech. 
1921 


2. Williams, R. E., A Survey of Speech Training in the High 


Schools of the United States with Recommendations for Its 
Improvement. 

1923 
Harker, Myra S., A Comparative Study of the Emotional Re- 
actions of a Group Showing Maladjustments with those of a 
Group having Speech Defects. 


. Wenzelman, R. N., An Experiment Investigating the Alleged 


Relation Between Voice and Character. 


1924 


. Templer, Charles S., The Psychology of Theatre Audiences. 


1925 


Dollard, Marguerite M., A Survey of the Speech Disorders of 
the Children in the Catholic Parochial Schools of Madison, 
Wisconsin. 

Eiseman, Cecil Lenore, Survey of Speech Disorders Found in 
the Catholic Parochial Schools of Madison, Wisconsin. 
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564. 
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Holcombe, H. C., The Diagnosis of Speech Defects, A Case 
History Form. 

Holmes, F. L. D., The Analysis of Vowel Curves from the 
Magneto-phonoscope to Determine Voice Quality. 

Morgan, Harold C., Wish-fulfillment in Drama and Motion 
Pictures. 


. Sands, Mary K., The Community Drama Service as Conducted 


by the Institutions of Higher Learning in the United States. 


1926 


. Chapel, Ralph E., The Influence of Court Oratory Upon Amer- 


ican Oratory in General. 


3. Grim, Harriett E., A Study of the Rhythm of Speech with 


Particular Reference to Differences Between the Rhythm Sense 
of Normal Speakers and Stutterers. 

Havinghurst, M. M., Respiration in Oral Reading. 

Kentzler, R. P., A Study of Sinistrality as Related to Speech. 
McGrew, J. Fred, A Study of the Treatment of Speech Com- 
position by English Writers from Cox to Whately. 


. O'Connell, William V., The Psychology and Pedagogy of Vis- 


ible Action in Speech. 
Weiss, N. J., The Use of Four Standard Psychological Tests 


in Diagnosis and Treatment of Stuttering. 


. Welty, M. Lucile, The Place of Oratory in the Field of Fine 


Art. 


. Wilson, Helene E., A Study of Content and Aims of Courses in 


Interpretative Reading in Academic Institutions of the United 
States. 
1927 


Bjorneby, Gladys Jeanette, The Place of Pantomime in Dra- 
matic Training with a Suggested Course of Study. 

Clark, Margaret E., Natural Ability vs. Training in the Orator. 
Corley, Mary Elizabeth, The Identification of Various Emo- 
tional Qualities in the Oral Reading of a Foreign Language. 
Farma, William J., The Influence of Speech Training on the 
Emotional Reactions of the High School and College Student. 
Hettinger, Ester, A Study of the Treatment of Speech Purposes 
by Writers on Rhetoric. 

Lewis, M. A., Children’s Interpretation of Reading Material. 
McCord, P. C., The Public Speeches of the Bible. 
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GRADUATE THESES 39 


Roth, Althea, The Motivation of Speech Education for Chil- 
dren. 

Wells, E. W., A Study of the Technique of Argumentative 
Analysis as Treated by Ancient and Modern Writers. 


1928 
Felten, Florence, The Contribution of Women to the American 
Theatre. 
Roach, Dora Ingram, Ruskin’s Art Principles Applied to Dra- 
matic Interpretation. 
Savidge, Myrtle, Essential Qualities of the Actor. 


. Simley, Anne, A Study of Norwegian Dialect in American 


Speech. 


. Wilcox, Edna B., A Manual of Speech Training for all Chil- 


dren in the Early Elementary Grades. 


1929 
Barnard, R. H., A Study of the Control of Hostile Audiences 
in the Anti-Slavery Speeches of Wendell Phillips. 
Berkstresser, Katherine E., Mental Hygiene through Dramatics 
and Interpretative Reading. 


. Capel, Robert Bennett, A Statistical Study of Aesthetic Judg- 


ment in the Field of Speech. 
Dean, Tilly Ann, “The Dilemma’”—A Three-Act Play. 


. Gurley, Catherine, Radicalism in the Twentieth Century The- 


atre. 

Hendrickson, H. O., A Comparative Study of Art Definitions 
and Their Application to the Art of Oral Interpretation. 
Henrich, Royla, English Actresses of the Eighteenth Century. 


. Joslyn, Jean, Studies in the Perceptibility of Speech Sounds. 


Krefting, Clara, The Place of Speech in the High Schools with 
Special Reference to Minnesota. 


. Kuehne, Catherine, Reading Abridgments of Contemporary 


Novels. 


. Lahman, Carol P., A Handbook of Debate. 


McCarthy, M. M., A Manual of Exercises for the Speaking 
Voice. 

Mallory, Louis A., An Experiment in Playwriting. 

Morris, Olive, The Negro in the American Theatre. 


. Throne, Mildred, Costume in the Greek Theatre. 
. Walters, Mary J., Edwin Forest, His Life and Influence. 


40 SPEECH MONOGRAPHS 


591. Wilkie, Walter, A Physiological Analysis of Personality. 
592. Wood, Annabel, “Much To Do’—a Mask. 


1930 


593. Bahn, Eugene, A Developmental Method for Teaching the Kle- 
ments of Acting. 

594. Blake, Henry W., Some Results of the White House Confer- 
ence Survey on the Child Defective in Speech. 

595. Dye, Maxine M., A Survey of Speech Organizations in the 
United States. 

596. Folsom, B. W., Psychology of Church Audiences. 

597. Kantner, C. E., A Study of Speech Rate. 

598. Rasmussen, Carrie, Who’s Who of Women Orators in Amer- 
ica from 1856 to 1930. 

599. Rutledge, Jessie H., Allusions in the Speeches of Lodge, Bryan, 
and Hoar on Colonial Expansion. 

600. Sellars, Katherine, A History of the Development of Theatre 
Architecture. 

601. Walters, C. H., A Quantitative Study of the Oratorical Style 
of Henry Ward Beecher. 

602. Whitehead, A. E., An Objective Study of Oral Styles in Radio 
Broadcasting. 

603. Zeile, Adelaide, The Muscle Activity of Certain Consonant 
Sounds. 

604. Zenor, Ruth Florence, The Use and Development of the Mask 
in the Theatre. 

1931 

605. Carmichael, Herbert Kenneth, Fifty Years of Scenic Evolution. 

606. Johnson, Thomas Earle, American Stage Decoration. 

607. Latimer, Mary E., Acting Version of “The Women Have Their 
Way” by Seraffin and Jaawri Almarez Quintero. 

608. Mellgren, Selma E., A Fundamental Speech Course in Teacher 
Training Institutions. 

609. Phillips, Richard M., The Relative Instructional Values of Ra- 
dio and Platform Speaking. . 

610. Pitkin, William M., A Study of Loaded Words. 

611. Ross, Milton, An Anthology of the Lore of the American The- 
atre. 

612. Seed, Bessie, Dramatic Education for Secondary Schools. 


613. Smith, Althea, Play Endings and The Emphatic Response. 
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Trost, Harold G., Some Comparisons between Fifty Sermons 
of the Nineteenth Century and Fifty Modern Sermons. 


1932 
suth, Hazel E., Comic Lovers as a Device for Grotesque Ac- 
tion, A Study Based on the Plays of Shakespeare. 
3uss, Carl Alfred, Writing and Producing the Radio Play. 
Campbell, Jessie, A Study of Methods in the Teaching of 
Speech. 
Caven, Mary M., A Classification of Speech Evolvements Re- 
sulting from Epidemic Encephalitis. 
Collins, Catherine M., Sex Differences in Speech Ability among 
Children of the Elementary Schools. 
Darrah, Helen T., A Study in University Graduates and Rec- 
ognition in Later Life with Special Reference to Courses in 
Speech. 
Hamilton, Ruth A., Emotional Disturbances and Speech De- 
fects, A Study of the Alleged Correlation Between Personality 
Problems and Disorders of Speech. 
Harrison, Jeanette T., Speech Defects of the Deaf and Hard 
of Hearing. 
Maclearie, Elizabeth C., Comparative Analysis of Foreign Ac- 
cent among Boys and Girls. 
Mantz, Helen, Maude Adams, Her Life and Personality. 
Pratt, Katherine, A Social Study of the American Negro as 
Reflected in the Drama. 
Sumner, Florence J., An Introduction to the Correction of 
Speech Disorders—A Course of Study. 
Tetlow, Adeline E.. Speech Envolvements in Epidemic En- 
cephalitis. 
Wehle, Dorothea M., The Relation Between Endo-crinopathy 
and Disorders of Speech and Voice. 
Williamson, Jessie, The Aesthetics of the Theatre. 
Winger, C. R., The Relation of Speaking Rate to Comprehen- 
sion. 
Wirka, Mildred, The Poetry of Amy Lowell, An Appraisal 


from the Point of View of Public Reading. 
~ 


Wright, G. H., A Fundamental Course in Speech for Colleges. 
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1933 


Becker, Rebecca, The Relationship between Speech Power and 
Personality—A Case Study of Lamb and Dickens. 

Bersch, Amelia H., Who’s Who of Women Orators in Amer- 
ica from 1634 to 1865. 

Biersach, Marge, A Study of Laughter in the Contemporary 
Theatre. 

Gould, Marienne G., Therapeutic Values of Educational Dra- 
matics. 

Ingledue, Grace, Electras, Ancient and Modern. 

Mullenback, Katherine, International Characteristics of Melo- 
drama. 

Nusbaum, Edward, An Experimental Study of the Firmness 
of the Vela-pharyngeal Occlusion During the Production of 
Certain English Vowels. 

Parish, Donna Dee, The Composition and Delivery of the Ra- 
dio Address. 

Schwaab, Mildred A., The Development of the Dramatic Yan- 
kee and Changes in His Speech Correlated with His Develop- 
ment. 

Smith, Harley, Ibsen and Realism. 


1934 


Bohman, George V., A Study in Pre-Revolutionary American 
Political Oratory, 1761-1776. 

Hall, Katherine, The Heroic Drama of the Seventeenth Cen- 
tury. 

Jandell, Eula Marie, Creative Dramatics in the Primary Cur- 
riculum. 

Jones, John Paul, The Poets’ Use of Color. 

Judson, Ellen Mack, A Survey of the Sociological Theories of 
Vilfredo Pareto and Their Implications for the Public Speaker. 
Melgard, Thelma, Russian Contributions to the Present-Day 
Art of the Theatre. 

Steen, Ray, Reward and Punishment as Motivation in 18th, 
19th, and 20th Century Sermons. 

Winch, Leland S., A Vocabulary Analysis of the 1932 Cam- 
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PERSONALITY STUDIES IN SPEECH 
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ELWOOD MURRAY 


University of Denver 


I. A COMPARISON OF INTROVERTED AND |. XTROVERTED 
HicH ScHOooL SPEAKERS 


Arta Danie. Hunter, La Junta, Colorado, High School 


7 a. relations of personality and speech present a complex but 
fascinating subject for the teacher of speech. To what extent 
should the teacher adapt his speech training methods to the underly- 
ing personality traits of the student’ Should the teacher attempt to 
change personality in his efforts to improve the speaker? It was 
thought that a study of the speech of two opposite personality types 
might supply a few worthwhile facts bearing on these questions. 
Specifically, the aim was to ascertain the differences, if any, in the 
speech behavior of introverted as compared with extroverted high 
school speakers. 

Of direct interest for this study was the investigation of Wag 
gener,’ who, among other things found that poor speakers and intro 
verted speakers tended to have greater inner bodily disturbances in 
speech situations as measured by the psycho-galvanometer than either 
superior speakers or extrovert speakers. While:the Waggener stud) 
was concerned with the implicit and hence the less observable phe- 
nomena of speech, this present study involved the explicit and observ- 
able speech itself as related to introversion-extroverstion. 

The subjects consisted of the twenty-seven introverted and 
twenty-eight extroverted students drawn from the four classes in a 
high school of approximately 450 students in southern Colorado. Of 
the 200 students taking the Personality Inventory, by R. G. Bern- 
reuter,” those at the extremes of the introversion-extroversion scale 


were selected as subjects for a comprehensive survey of their speech 


1 Waggener, Janice O. A Comparative Galvanometric Study of the Be- 
havior of Inferior Speakers and Superior Speakers. Thesis, University of 
Denver, 1934. 

2See manual accompanying this test, published by Stanford Universit; 
Press. This widely used test has a reliability of .85 for its introversion-extro- 


version measurements. It correlates very highly with other standardized tests 


of these traits. 
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behavior. This eliminated the very large proportion of better ad- 
justed students coming within the forty to sixty percentile distribu- 
tion. 

Each speaker was first given the Sara Stinchfield Spontaneous 
Speech Response Test.* This test consists of a picture, eleven by 
nine inches, of a beautiful American bald eagle sitting on a perch 
draped with an American flag. Each subject was handed this picture 
and instructed to describe what it called to his mind and to explain 
its significance in a talk as well constructed as possible. While the 
subject was talking, the experimenter and a trained assistant were 
evaluating certain grosser aspects of the speech. This survey was 
done by means of a speech personality survey sheet worked out- by 
Murray.* This sheet permits a rating of superior, good, fair, poor, 
or very poor for each of the following: speech attitudes and direct- 
ness, poise, emotional responsiveness, audibility and distinctness, 
vocal quality, physical bearing and directness, gestures, vocal variety, 
enunciation, articulation and accentuation ; vocabulary, organization, 
and supporting materials. In addition, data were obtained on the 
length of time the person talked, the number of words uttered, the 
number of irrelevant words used, and the rate of speaking per 
minute. 

For supplementing the above test, a special and additional survey 
was made of enunciation, articulation (assimilation), and accentua- 
tion by means of the use of an especially worked out narrative para- 
graph of 213 words which each subject read aloud. This test had 
been formulated from a list of words and expressions in which 
errors are most commonly made. In order to keep within the high 
school level of deficiencies, these materials were taken from lists of 
drill materials in a number of speech and rhetoric textbooks. The 
narrative was drawn up in such a manner as to permit the student, 
during the test, to make as many as possible of the errors he had 
been making habitually. The experimenter checked the errors made 
by means of a phonetic key used as a guide while the student was 
reading the test. 

Part of the data is summarized in Table I. For all the compari- 
sons made except the following, the differences between the introvert 


speakers and extrovert speakers were too small to be statistically sig- 


‘Published by Stoelting Co., Chicago. 
*See The Speech Personality, Vol. 1, “The Grosser Speech Skills,” litho- 
graphed by the University of Denver, 1934. 
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nificant. However, the following conclusions appear in order on the 
basis of the data obtained : 

1. The extroverts were extremely good or extremely poor in 
speech behavior more frequently than were the introverts; that is 
the introverts, as a group, were less variable than were the extroverts. 

2. There were more inferior extrovert speakers than inferior 
introvert speakers. 

3. The extroverts who were good speakers appeared to be more 
proficient than introverts who were good speakers. 


TABLE I 
CLASSIFICATION OF SPONTANEOUS SPEECH OF INTROVERTS AS COMPARED WITH 


EXTROVERTS 


SPEAKERS WITH INFERIOR SPEAKERS WITH SUPERIOR 


SPEECH TRAITS SPEECH TRAITS 
CHARACTERISTICS NUMBER OI NUMBER OF NUMBER OF NUMBER OF 
oR TRAITS EXTROVERTS INTROVERTS EXTROVERTS INTROVERTS 
1. General Attitudes and 
Traits 15 10 6 
2. Poise 12 10 10 
3. Emotional Responsiveness 18 12 10 11 
4. Audibility and 
Distinctness 12 4 10 12 
5. Vocal Quality 15 14 8 8 
6. Physical Bearing and 
Directness 11 9 11 7 
7. Gesture 5 11 3 0 
8. Vocal Variety 14 10 6 6 
9. Enunciation, Articulation, 
and Accentuation 16 14 6 3 
10. Vocabulary 22 19 7 2 
11. Content 18 18 5 3 
12. Organization 17 17 3 0) 


4. More poor speakers than good speakers appeared in each of 
the two groups. 

The following differences between introvert speakers as com- 
pared with extrovert speakers, while not valid, statistically, perhaps 
because of the small number of cases studied, may be worth noting 
here and might prove valuable for future research with larger num- 
bers: 


1. The extroverts made fewer errors in accent, omission, and 
substitution of sounds than did the introverts. 
2. The extroverts made more errors in addition and inversion. 


3. The introverts required longer to read the material. 
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In the spontaneous speech response, the following differences 
were noted: 


1. The extroverts spoke longer. 


bo 


The extroverts used more irrelevant words than did the intro- 
verts. 
3. The introverts spoke more rapidly than did the extroverts. 
4. The introverts used more words per minute. 


The following are several implications which appear as important 
in the teaching of speech as the result of experience with this experi- 
ment : 

1. Since very opposite personality types may underlie similar 
outward speech behavior, it is very necessary that the teacher obtain 
as complete a picture as possible of the inner bodily conditions and 
traits of the speaker before deciding on the speech therapy approach 
to use. 

2. The speech personality behavior does not appear as differen- 
tiated and clearly characteristic and definable among the high school 
students studied herein as appeared with the more mature groups 
studied*® by Tracy, Moore, Jenks, and Waggener. This would tend to 
emphasize the importance of detecting maladjustment as early as 


possible. 


Il. A Stupy oF PERSONALITY TRAITS OF MATURE ACTORS 
AND MATURE PuBLIC SPEAKERS 


James A. Tracy, Fort Collins, Colorado, High School 


The purpose of this study was to ascertain facts in regard to: 
(1) the personality of a typical group of mature actors in eleven 
broad traits, (2) the personality of a typical group of mature public 
speakers and debaters in the same eleven traits of personality, (3) 
some of the end results upon personality of extensive training and 
participation in public speaking as compared with dramatic art. It 
was hoped that the investigation would be valuable to the teacher 
and student of speech, and to others interested in human personality 
in the following ways: (1) in helping make public speaking and 
dramatic training more specific in relation to the needs of individual 


students, and (2) in helping the teacher to know what traits of per- 


> All these studies are reported or summarized in present issue of this 
journal. 
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sonality should be developed for success in either public speaking or 
dramatic art. 

Kew similar or related studies appear on record. Murray' as- 
sembled data on thirty-two great orators from an earlier study of 
three hundred geniuses by Cox.? The effect of participation in dra- 
matic art on seventy-five high school “‘problem” pupils was investi- 
gated by Evans.* Jenks,‘ and Moore® studied the effect upon per- 
sonality of the work in certain designated speech courses. 

Three standardized psychological tests were used in measuring 
the eleven traits studied. For general intelligence the A. S. Otis, 
Self-Administering Test of Mental Ability, Higher Examination, 
Form A®* was used. The traits of neurotic tendency, self-sufficiency, 
introversion-extroversion, and dominance-submission were measured 
by means of The Personality Inventory of R. H. Bernreuter.* This 
test appeared to be one of the most comprehensive, reliable, and valid 
personality inventories.* A third dimension of personality was ob- 
served through A Study of Values test by G. W. Allport and P. E. 
Vernon.” This test measures the relative strength of six evaluative 
attitudes based upon Eduard Spranger’s six types of men:'® namely, 
theoretical, economic, aesthetic, social, political, and religious atti- 
tudes. 

The battery of tests was given to a typical group of thirty-six 
male and female adult public speakers and thirty-six adult actors 
and actresses. The public speakers were all influential citizens of 
reputation as effective speakers in the city of Denver and representa- 

1 Murray, Elwood. “An Historiometric Study of the Early Traits of Great 
Orators,” Quarterly Journal of Speech, 1928, pp. 502-508 

2 Cox, Catherine Morris. “The Early Traits of Three Hundred Geniuses,” 
Genetic Studies, Stanford University Press, 1926, V. II, 812 pp. 

3 Evans, Dina Rees. Changes in Social Behavior and Emotional Attitudes 
of High School Students Participating in Dramatic Art, Dissertation, Univer- 
sity of lowa, August, 1932. 

* Jenks, Ward Burgess. Speech Training as a Means of Treating Malad- 
justments of Personality, Thesis, University of Chicago, August, 1932. 

5 Moore, Glenn Ezra. Personality Changes Resulting from Training in 
Speech Fundamentals, reported in present issue of this journal. 

6 Published by World Book Company, New York, 1928. 

* Published by Stanford University Press, 1931. 


’ See Bernreuter, Robert G. “Validity of the Personality Inventory,” 7/2 
Personnel Journal, 1X, No. 6, April, 1933, pp. 383-386. 

® Published by Houghton Mifflin Company, New York, 1931. 

19 See Types of Men, English translation from fifth edition, 1928, G. E. 
Steckert, American Agent. 
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tive of different professions. No public speakers with dramatic 
training or experience were included. The list included two United 
States attorneys, two elected judges, a city councilman, a former 
state governor, several ministers, a ward politician, two college de- 
baters, a broker, two insurance general agents, a feminist, etc. The 
actor and reader subjects were all of the legitimate stage, or were 
persons who considered the stage as their chief avocation. While 
most of this group were from little theaters, legitimate theaters, and 
schools in Denver, several sent in data from New York City. The 
TABLE |! 
AVERAGE ScorES MApE IN ELEVEN TRAITS BY 36 MATURE ACTORS 


AND 36 MATURE PUBLIC SPEAKERS 


[RAITS PUBLIC « PUBLI PUBLI 

Mi ASURED AcTO! SPEAKER Ac TOR SPEAKER ACTOR SPEAKER 
MEANS SIGMA PE (av) DIF (M) PE (pr 

Mental 

Ability 54.25 59.87 ia.) SS 87 1.04 5.62 Lao 
Theoretical 25.61 30.00 6.0 _ 66 60 4.39 .90 
Economic 28.06 27.44 7.1 Fuk SU 81 .62 1.14 
A esthetic 4() 28 28.39 9.3 8.4 1.05 95 11.89 1.41 
Social 28.78 31.67 6.1 6.3 68 71 2.89 .98 
Political] 30.44 33.11 of 6s 04 93 2.67 1.13 
Religious 29.83 32.06 wo td 1.18 Los 2.23 Léa 
Neurotic 17.50 88.75° 66.3 75.5 7.46 8.48 71.25 11.29 
Self- 

sufficient 44.58 60.67 56.7 41.3 6.38 4.64 >? 08 7.89 
Introvert 1.95 42.08 36.9 48.5 4.15 5.45 44.03 6.85 
Dominant 56.67 90.00 58.1 52.7 6.53 5.93 33.33 8.82 


group ranged from vaudeville to Shakespeare in their primary dra- 
matic mterests. 

The results are given in Table [. On the basis of these data, the 
following conclusions appear in order for the group studied : 

(1) In general intelligence the actors were found to have an IO 

Otis) of 112, the public speakers 118, both in the superior classifi- 
cation. 

(2) The actors were above the average in neurotic tendency, the 
public speakers were below the average. 

(3) With the exception of the vaudeville group, the actors wer« 
above the average in introversion, the public speakers were extrovert 
The vaudeville group was extrovert. 

(4) The public speakers were more self-sufficient than the actors, 


both groups were above the average. 
5 


) The public speakers were more dominant than the actors, 


both groups were above the average 
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(6) In theoretical interest the public speakers were found to be 
average, the actors were below the average. 

(7) In economic interest both groups fell below the average, the 
actors were slightly higher than the public speakers. 

(8) In aesthetic interest the actors were significantly above the 
average, the public speakers were below the average. 

(9) In social interest the public speakers were well above the 
average, the actors slightly below the average. 

(10) In political interest both groups were above the average, 
the public speakers were higher than the actors. 

(11) In religious interest the public speakers were well above the 
average, the actors were imperceptibly below the average. 

(12) All of the results and differences found, with the exception 
of the measure in economic interest (No. 7), were found to be sta- 
tistically significant. 


III. PrrRsSoNALITY CHANGES RESULTING FROM TRAINING 
IN SPEECH FUNDAMENTALS 
GLENN E, Moore, Iliff Theological Seminary 


It has long been assumed by teachers that certain gains in per- 
sonality accrue from speech training. It was the purpose of this 
investigation to test this assumption in a typical situation using cer- 
tain measuring instruments recently made available. The aim was to 
ascertain, whether, as the result of participation in the basic speech 
course at the University of Denver, there was in any manner or 
degree a by-product of personality adjustment or mental hygiene 
therapy for the students taking this work. Besides testing again the 
validity of the assumption that speech training does influence per- 
sonality, the study was considered worthwhile specifically in evaluat- 
ing a rather new type of course being adopted in a number of schools, 
and in providing some data to evaluate this work in the light of that 
educational philosophy which makes personality development the cen- 
tral factor. 

Data from several related studies were found: namely, those by 
Evans,’ Jenks,’ and Tracy.* Evans studied the effect of training and 

1 Evans, Dina Rees. Changes in Soctal Behavior and Emotional Attitudes 
of High School Students Participating in Dramatic Art, Thesis, University of 
Iowa, 1932. 

2 Jenks, Ward Burgess. Speech Training as a Means of Treating Malad- 
justments of Personality, Thesis, University of Chicago, 1932. 

3 Tracy, James A. A Study of Personality Traits of Mature Public Speak- 
crs and Actors, reported in present issue, this journal. 
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participation in dramatic art on the social and emotional behavior ot 
seventy-five recognized “problem” high school students. She found, 
with very few exceptions, a resulting correction of behavior habits, 
a gain in social and emotional adjustments. Jenks, in a detailed case 
study of eight persons, found that the teaching of new vocal habits 
in a speech class was of value in treating cases of vestigial malad- 
justed tendency of ascendance-submission. Tracy, in a study of 
thirty-six mature public speakers as compared with thirty-six mature 
actors found, among other personality traits, that both groups were 
high in dominance and self-sufficiency, with the public speakers 
especially high in these traits; that the actors tended to be more 
introverted and neurotic than the average while the public speakers 
tended toward extroversion and emotional stability more than the 
average. 

The objectives and emphases of the course were focused around 
(1) the development of adequate speech attitudes and directness, 
poise and emotional control, release from inhibitions and mannerisms, 
(2) development of agreeable vocal quality, sufficient vocal flexibil- 
ity, and refinements of enunciation and articulation, (3) development 
of satisfactory skills in posture, movement, gesture, and general 
physical bearing and action. The subject matter of the course related 
to the physiology and physics of speech and the psychiatry of speech 
situations. Considerable stress was given, through the phonetic 
method, to enunciation, articulation, and pronunciation.* After a com- 
prehensive speech personality survey, each student presented projects 
in interpretation, debate, dramatics, and vocal exercises. especially 
and specifically assigned to eliminate his particular speech deficiencies 
and stimulate further refinement primarily in line with the above 
three main objectives. A limited amount of clinical service was avail- 
able. The course was administered both as a prerequisite course for 
the more advanced work in public speaking, dramatics, and radio, 
and as a special service course available to all lower level students 
in the University. 

The subjects were from two sections consisting of sixty-one stu- 
dents enrolled in the autumn and winter quarters. The control group 
was composed of fifty-five approximately equivalent students enrolled 
in the University during the same periods of time, but not in speech 


courses. Both groups were given R. H. Bernreuter’s, The Person- 
S Ss 


*The textbook used at present is a lithographed volume by Murray, EI- 
wood, The Speech Personality, Vol. I, “The Grosser Speech Skills,” Univer- 
sity of Denver, 1934. 
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ality Inventory,’ on the first day of the term and also on the last 
day of the term, some eleven weeks later. By the use of four sep- 
arate scoring keys, one for each trait measured, data were made 
available on what Bernreuter designates as (1) the neurotic tendency, 
(2) the tendency toward self-sufficiency, (3) the tendency toward 
introversion-extroversion, (4) the tendency toward dominance-sub- 
mission. In both validity and reliability, this test appears to be the 
best available in this field on the market at the present time. This 
test measures in one operation the chief factors of personality from 
a mental hygiene standpoint for which suitable measuring instru- 
ments are available. 


TABLE I 
PERSONALITY CHANGES OCCURRING DURING a BAsiIc SPEECH Cours! 
SPEECH Group CONTROL GROUP 
First 
TRAIT AS Test SECOND (MOUNT OF First SECOND AMOUNT O 
MEASURED BY (RAW TEST (CHANGE OF Test lEs1 CHANGE OF 
BERNREUTER TES1 SCORES ) MEANS MEANS 
Self-sufficiency 61 31.11 30.49+6.93 14.04 14.59 557.45 
Introversion- 
Extroversion 20.5 46.59 26.09+5.7 -12.4 15.96 3.55+6.8 
Dominance- 
submission 38.48 86.43 47.95+7.85 28.23 30.68 2.45+9.5 


The results as recorded are summarized in Table I. In all the 
traits measured, the speech group made statistically significant 
changes during the eleven weeks as follows: 

1. All but eight of the sixty-one students showed an increase in 
self-sufficiency. The mean difference was 30.49+6.93. The per 
centile gain was from about 40 to approximately 60. 

2. All but ten of the sixty-one students showed a reduction in 
introversion. The mean difference was 26.09+5.7. The’ percentil 
change was from about 50 to approximately 30. 

3. All but ten of the sixty-one students showed a reduction in 
neurotic trends, with a corresponding increase in emotional stability 

4. All but eight of the sixty-one students showed an increase in 
dominance. The mean difference was 47.95+7.85. The percentile 


gain was from about 50 to approximately 75. 


* Published by Stanford University Press, 1931. See manual accompanying 
test for data on reliability and validity. This test is being used as a regular 
part of the basic speech course at the University of Denver and has been 
found extremely useful in many cases. 

6 Bernreuter reports a correlation of 97 between neuroticism and intro 


version. See manual accompanying tests 


me emery 
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In none of these traits did the control group make any significant 
changes. The results support the chief findings of Evans, Jenks, and 
Tracy, which have previously been summarized in this study. The 
following two conclusions appear appropriate : 


1. Speech training, including vocal exercises, oral interpretation, 
dramatics, debate, and special speech mental hygiene procedures, 
may be administered in the school curriculum to induce personality 
adjustments in the direction of an increased emotional stability, in- 
creased self-sufficiency, decreased introversion, and an increase in 
dominance. 

2. Instruction in Speech Fundamentals in the University of Den- 
ver as administered in the year 1932-33 produces significant changes 
in the personality in the direction of increased emotional stability, 
increase in self-sufficiency, decrease in introversion, and an increase 
in dominance. 











POOR RICHARD’S ALPHABET AND HIS 
PRONUNCIATION 


WILLIAM ANGUS 
Cornell University 


HE attempt in this paper is twofold: to make some observa- 

tions on Franklin’s “New Alphabet and reformed Mode of 
Spelling,” and to present some opinions on his pronunciation as far 
as it is possible to derive opinions from his transcription. 

The source of material is his own “Scheme for a New Alphabet 
and reformed Mode of Spelling; with Remarks and Examples con- 
cerning the same; and an Inquiry into its Uses, in a Correspondence 
between Miss S—— and Dr. Franklin, written in the Characters of 
the Alphabet.” The date of this scheme is 1768. The correspondence, 
in phonetic spelling, occurred September 26 and 28, Franklin’s reply 
being written from his Craven Street address in London. This Lon 
don residence is mentioned here merely as a reminder of the fact 
that, though Franklin was primarily a Bostonian and later a Phila 
delphian, his career brought him a cosmopolitan experience extend 
ing beyond the limits of the American colonies. His alphabet reveals 
even a French influence. So his pronunciation and his alphabet for 
it, although very likely conditioned by his early Bostonian back 
ground, are probably representative of the speech of cultured persons 
of that time who spoke the English language. 

Several authorities have tackled the problem of Franklin's pro- 
nunciation and alphabet.* In their works, however, there is a tendency 
to present and consider a catalog of separate, isolated words, divorced 
from any context in which stress, gradation, and speech rhythm 
would inevitably cause variation in phonetic character. To be sure, 
the words in these catalogs are excellently, properly, categorized. But 
perhaps it is the tendency of the student of such works to cull out 
single, representative words—significant words, to be sure, inasmuch 
as their pronunciations differ markedly from those of present-day 
currency: but, obviously. attention focussed too much on individual 
specimens is in danger of overlooking the important consideration of 
the rendering of these words in a connected passage—a fluent (and, 


consequently, mobile) pattern—in which these museum-piece speci 


The Complete Works in Philosophy, Politics, and Morals, of the late 
Dr. Benjamin Franklin, 3 vols., vol. 2; London, 1806; pp. 357-366 

See the following: Krapp, G. P. The English Language in America 
New York, The Century Co., 1925; Grandgent, C. H. “From Franklin to 
Lowell. A century of New England pronunciation.” PMLA, Vol. 14, pp. 207- 
239: Malone, Kemp. “Benjamin Franklin on Spelling Reform.” American 
Speech, Vol. 1, No. 2, Nov. 1925, pp. 96-100 
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mens themselves may undergo change and not remain the crystalized 
forms that isolation tends to make them. The greatest value of this 
contribution of Franklin’s is that it presents, in his own phonetic 
transcription, a connected passage of some length. And it is that 
aspect of this problem that requires and may repay further study. 
After his alphabet has been analyzed, after significant peculiarities 
of 1768 pronunciation have been noted (as completely as a somewhat 
inadequate phonetic alphabet permits), and after discrepancies and 
obvious slips and errors of the pen have been discovered, it should 
be worth while to retranscribe the Franklinian transcription in modern 
phonetic symbols with emendation made where error seems obvious. 
This is a rather more difficult task and perhaps ultimately im- 
possible of complete accomplishment. Franklin, in his alphabet, in 
the comments upon various sounds, and, to a certain extent, in his 
transcription, concerns himself with quantitative differences in sounds 
but gives no indication of varying degrees of stress. It seems that 
Franklin tends to give his care to the individual word, to write the 
pronunciation of each as it would be if spoken separately and alone. 
This makes a superficial reading of his transcription not only difficult 
but also possibly misleading—especially since many instances of 
orthographic spelling intrude throughout. Nevertheless, further read- 
ing and study discovers that he did not err invariably in this respect 
but, rather, that his spellings frequently attempt, at least, to indicate 
sound-changes occasioned by stress. And that there were variations 
in stress in speech of which Franklin was well aware we have his 
own testimony. In a letter to Noah Webster, complimenting him on 
the Dissertations on the English Language (1789), Franklin makes 
some recommendations that he thinks should be adopted by printers 
in order that distinctions might be indicated.* But in his transcription 
the indications of variation and modulation are often obscure or 
omitted and must be supplied, if at all, by conjecture. 
\n analysis of his alphabet is an easier task and leads more readily 
to definite conclusions. Kemp Malone has said, “Franklin’s alphabet 
is not rigidly scientific, nor does it provide for all the simple 
sounds of the language. But this does not keep it from being a pro- 
duction highly creditable to its author . . . Franklin worked out his 
problem with great acumen, and exhibits a phonetic insight very 
rare for the eighteenth century .. ."* This insight, however, was 


insufficient ; his alphabet is scientific as far as it goes, but it is too 


Op. pp. 354, 35¢ 


4Q)h 











62 SPEECH MONOGRAPHS 


simple—too conveniently restricted to twenty-six symbols—to be 
scientifically adequate. 

Compared with our modern phonetic alphabet, Franklin’s is in- 
complete and, probably, did not precisely designate all the variations 
in sound of his own pronunciation. We find, examining his trans- 
cription, that in the vowels in most cases one symbol must be given 
at least double interpretation. He may have had a phonetician’s ear 
but he had not alphabetic characters enough at its service. As Kemp 
Malone has said, “He was able to keep his symbols down to 26 only 
by doing violence to his phonetic scheme.” Studying the transcription, 
we probably do right to conclude that often a symbol is merely an ap- 
proximate designation of a shading which his phonetic spellings may 
be regarded as intending. Thus, in the connected passage, there are 
considerable confusion, interchanging, and approximation. 

3ut to consider this alphabet briefly. The vowels—8 of them, 
including [h|—come first because, as he says, “It is endeavored to 
give the alphabet a more natural order; beginning first with the 
simple sounds formed by the breath, with none or very little help of 
the tongue, teeth and lips, and produced chiefly in the windpipe.”” He 
begins with back vowels and proceeds forward to [i] and then to 
[u] which “requires the lips to be gathered up, leaving a small open- 
ing.” He does not in his descriptions of the “Manner of pronouncing 
the Sounds” completely consider height of the tongue, region of the 
tongue, tension, and lip rounding; but why should we expect it of 
him? 

Only 7 vowels though there are (omitting [h]), it becomes evi- 
dent that by proper interpretation, based on his usage in the trans- 
cription, they could serve for 12 sounds; and the remaining 3 of our 
present-day speech very likely were no part of Franklin’s pronuncia- 
tion. His vowels are as follows (the exemplifying words are Frank- 
lin’s). 

[o] as in old 

[>] as in az, ball 

[zw] as in man, can 

[e] as in men, lend 

[i] as in deed, seen 

[u] as in tool, fool, rule 


and a somewhat baffling (or possibly indeterminate) sound which he 
called “uh”—‘a very short vowel, the sound of which we ‘should 
express in our present letters thus, uh; a short, and not very strong 
aspiration.” This is followed by [h] (which he calls “huh”’) “a 
stronger or more forcible aspiration.”” Thus, as Malone put it, the 
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neutral vowel is paired with the neutral consonant. Malone inter- 
prets this “uh” as [2].° But Franklin tells us this is the sound in 
“Um, un; as in umbrage, unto, &c. and as in er.” Consequently, 
Grandgent is probably right in saying that this symbol primarily 
represents [a].° 

The first vowel, [o] (as well as [e], [i], and [u]) had no trace 
of diphthongal glide; it was a monophthong. Moreover, it was |[o]| as 
in old and indicated no other vowel-sound. 

The second vowel, [9], however, Franklin says, occurs not only 
in words like awl and ball but also in those like John and folly. Be- 
sides, in the transcription, this symbol is occasionally written double 
(his way of indicating length) as in the case of all. This leads to 
the surmise that his symbol—for which modern |3| is most con- 
venient—may represent, on occasion, either our {9| or our [p]. This 
symbol, also, represents one of the sounds that the letter ‘‘a’’ was 
given in Franklin’s pronunciation. Another is [z] as in man and can, 
represented by his third vowel and allowing no other interpretation. 
In other words, as the transcription makes clear (and as historical 
studies in phonetics have discovered ). Franklin’s pronunciation made 
do distinction between gather [geSar| and father | fedor]. 

His fourth vowel, however, is subject to variation in sound—not 
always, judging by the transcription, indicated by a doubling of the 
symbol or by the addition of the circumflex over the single symbol. 
This vowel, he tells us, occurs not only in men and lend but also in 
name and lane. In words like these latter two, however, the symbol 
should be written double. It is not always so written in the transcrip- 
tion; and the inference may be that, because of a tendency in Frank- 
lin’s pronunciation (so it would seem) toward a general slackness or 
laxness of the tongue in the formation of all vowel sounds, what 
should be [e] often becomes lowered to [e] or perhaps intermediate 
between these two; and, consequently, the single symbol ([e] in 
Franklin’s alphabet) is his approximate designation of an approx- 
imate sound.’ The circumflex also serves to indicate what Franklin 
thought was merely lengthening which today we know to be tenseness 
and a degree of elevation.* 

> Op. cit. 

8 Op. cit. 


* Professor C. K. Thomas, Cornell University, suggests that we may have 


here merely an oversight caused by relative indifference to “quantity.” 

“For example we find in Franklin the following phonetic trans- 
criptions (here modernized) : [Se], [mé] for they and may; |qrit] 
for great; |gretar], and also |[gretar], for greater; |S2r], and also 
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His fifth vowel, [i] is comparable to its immediate predecessor. 
[t is the sound which occurs, he tells us, not only in deed and seen but 
also in did and sin. Again, however, the difference between |1| 
and |i] is considered to be quantitative rather than qualitative. And 
also, occasionally, where, in accordance with his scheme, [i] should 
be indicated by the double symbol [11] we find only the single symbol. 
Yet, it does not seem very likely that instances of this are slips of the 
pen influenced by the conventional orthographic spelling becaus« 
Franklin states that the sound given to orthographic “‘e”’ is that which 
occurs in the words deed and keep. But he says, “The true sound of 
the 7 is that we now give to ¢ in the words ‘deep, keep'—.’”” It may 
be that Franklin’s [1] was also slackened and lowered a bit; and that, 
consequently, |1| and |i] tended to meet and blend, the ditference 
between the two being dominantly a matter of length. 

The sixth of his vowels, [u]|. is the same |u] as we know today. 
There is less evidence, in the transcription, of this symbol’s serving 
to indicate more than one sound because it never occurs doubled 
except when used (arbitrarily) to represent |w], as in [uuld].'° But 
when we encounter |neturzl|-and [netareli|, the suspicion is that 
in different environment and probably by tradition or phonetic evo- 
lution the [u| may not always be [u]. A likely conjecture may be 
that the phenomena of slackening and of varying the length would 
produce |] as well as |u|: both of which presumably are indicated 
by the one symbol. 

The seventh vowel primarily represents [a]. This symbol occurs 
in words which with our modern phonetic alphabet (recording pres 
ent-day pronunciations) would now be either [a], or [oa], or lal 
There is no positive evidence of there having been any |2] in Frank 
lin’s speech, and authorities are generally agreed that it was lacking."' 


In words like sir, words, and occurs it seems likely that his vowel 





[Ser], for there or their; |ztén] for attain and |wsarteen| for ascer 
tain. 

* His transcriptions of such words as the, be and see as [Oi|. 'bil 
and [si]—with the undoubled symbol—are noteworthy. 

10 Franklin invariably inserts the “l” in the transcriptions of would, should, 
could. But certainly the prevalent eighteenth century pronunciation of these 


words is indicated by the spelling “She Wou'd if She Cou’d” and “She Wou'd 
and She Wou’d Not’—the titles of two plays of that period. 

‘t However, [larnin] and [larn] occur, as well as [anlernd| ; and, 
with the presence of |parfektli], [ansarte:n], [asarte:n], [sarveent], 
[prisarv], and [ditarmind]|, may indicate that occasionally the 1768 
pronunciation of certain “er” combinations may have approached our 
modern American [ar]. 
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was [a]. In this case, his pronunciation of this combination seems 
comparable to the [far] fur, [tfart/| church and similar pronuncia- 
tions maintained by the Scots. This “uh” symbol of Franklin’s occurs 
also in combinations where today we would use [| or a syllabic con- 
sonant—for example, in letters, distinction, different: |letarz|, |dis- 
tinkfan]|, [difarent|. In these cases it is most probable that Frank- 
lin’s pronunciation of this sound was |a]|. So, then, his seventh vowel 
would represent (in his own speech) either |A|—its principal sound 
or [a]. Evidence of these variations is best seen in a connected pass- 
age in which changing stress would affect the vowel quality. The 
following instances of [a], however, may be selected as typical: 
unless, but, much, difficulties, publish, and must. 

Beyond this, it is noteworthy that this symbol is used to represent 
the first element of the diphthong [ai] (our modern [ai] ). But be- 
fore discussing this in its proper place among the diphthongs, it may 
be well to conclude the treatment of the vowels. 

Besides [3], [a] and [a] are lacking .in Franklin’s scheme; and 
the commonly accepted belief is that the sounds these symbols indi- 
cate did not occur in his pronunciation. 

His symbols, his use of them, and their equivalents in our modern 


phonetic alphabet may best be graphically tabulated as follows: 


= FT * 
Franklin's symbols Examples (taken from 
symbols’ Broad Narrow Franklin ) 
1. fo] fo] fo] asinold 
y 4 [>] long | >: | l>| awl, ball 
[>] short [>| [pn] John, folly 
3. fa] | ze | | ze | man, can 
4. [e] short le] le | men, lend 
fee] or |e] Je: | je| name, lame, remain 
or they, their, there, ete. 
5. [i] short li] [1] did, sin 
| ii | or ji] long ji: | 1) | deed, seen 
6. [u] long ful ful] tool, fool, rul 
[u] short ful fu] book, natural 
7. “uh” stressed [| [| “um, un; as in umbrage, 
unto, &c.”’ 
“uh” unstressed |a| [a] “as in er.” 


'2 [9] is the modern symbol most convenient as a substitute for 
the character used by Franklin which is not available in present-day 
type fonts. 
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The diphthong [ai] was to Franklin a combination of his “uh” 
and [i]. He writes: “What in our common alphabet is supposed the 
third vowel, i, as we sound it, is as a diphthong, consisting of two 
of our vowels joined; ‘uh’ as sounded in ‘unto,’ and 7 in its true 
sound.” 

This is the only diphthong he actually discusses but his transcrip- 
tions show us his others. They are the other two principal diph- 
thongs: [au] and [sr] which he transcribes as if pronounced [3u] 
and [9a]. It seems likely, however, that for normal pronunciation 
[su] represents [ou] and probably often [pU]; and [3a] was per- 
haps no more (or little more) than [9a] or [pa]. 

In his description of consonant sounds and their formation he is 
not so good a phonetician as he was in his handling of the vowels, 
though fundamentally right in approach and as far as he went. But 
in actual practice in his transcription, his consonants are not so un- 
usual and give far less trouble than his vowels.. His consonants, of 
course, are the same as ours with but few differences between some 
of his consonant usages and combinations and our own. The chief 
of these differences is apparent rather than real; for example, the 
final [s] where [z] would be used today. Franklin is inconsistent in 
transcribing this, but usually it has been an obvious slip of the pen 
that placed an [s] where [z] should have been; and a sufficient num- 
ber of z’s do occur in their proper places to prove that after a voiced 
sound [z] should be the phonetic symbol for “s” in an inflectional 
ending. There is the inconsistency, too, of [n] for [n], especially 
before [k] which is probably also due to error in transcribing. 

In Franklin’s alphabet there are 18 consonants, as compared with 
the usual 23 of present-day phoneticians. These he groups in paifs, 
without, seemingly, realizing the phenomena of voiced and voiceless 
conditions, and, curiously enough, does not pair [3] with [f]. In 
addition to Franklin’s 18 symbols, we now commonly have [j] for 
which he uses [1], [w] for which he uses [u], [“] for which he has 
[hu], [h] which he calls a vowel, and [dz] which he clumsily writes 
[dj]. 

It is interesting, too (and shows him to be less a phonetician with 
the consonants than with the vowels), that in describing the con- 
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sonant sounds, he uses such terms as “duller, 


thinner,” “denser,” 
“more acute,” “fuller”—all of which attempt description on the basis 
of the sound as heard rather than as physiologically formed by the 
speech mechanism. 
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It would seem from a coniparison of Franklin’s alphabet and our 
own that especially in vowel sounds his pronunciation was consider- 
ably different from ours. Seemingly, a number of observations can be 
made, particularly if attention is given to separate words where 
peculiar differences occur 





already noted by scholars. For a few ex- 
amples (in narrow transcription), there are: [hev] for have, [hez| 
for has, |git| for get, [frind] for friend (but there occur also |1In- 
tend], [ztend], and [lend] ).** 

It is evident, too, that vowel sounds in the same or closely related 
phonemes seemed sometimes to be confused or interchanged, es- 
pecially [e€] and [e]; but two obvious causes account for this ap- 
parent inconsistency. One is the inadequacy of the phonetic alphabet 
which produced at times transcriptions that could be but approxima- 
tions. The other condition, of course, was the actual pronunciation 
which seems to have tended strongly toward a slackening of the 
vowel sounds. But, since nearly two-thirds of our own vowels are lax 
rather than tense, this is not so unusual a phenomenon. 

Sut Franklin’s four pages of phonetic transcription re-transcribed 
will perhaps show his pronunciation more graphically and effectively 
than anything else. And speaking thus for himself, Franklin makes 
himself readily intelligible in the twentieth century, his pronunciation 
(if spoken or read with the continuity, length, stress, and speed of 
ordinary conversation) being not too greatly different from our own. 
The attempt here has been to reproduce with modern broad symbols 
the transcription that Franklin intended—so far as his intention can 
be interpreted. 

In order better to retain Franklin’s own transcription and to avoid 
the danger of over-modernization (in which present-day conjectural 
interpretation might intrude) a broad transcription is here deemed 
the wisest procedure. Length is indicated by the colon, however, 
rather than by doubling the symbol. Otherwise, sound-values may be 
determined by reference to the foregoing discussion of Franklin’s 
alphabet and by the notations duly made below. 


'® Noteworthy, too, are his variations in the transcriptions of 
whether and already. The former has the following: (a) fhuedar], 
(b) [huedhar], (c) [hueSer], (d) [huedSear]. The latter has the 
following: (a) [alreedi], (b) [olreaedi], and (c) [zlredi]; but 
these could easily have been orthographic lapses. 
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ANSWER TO MISS S———." 
di:r medzem, 

Oi Ibdzekjan |obdfekjanf'* iu me:k tu |to|'* rektifaiiy our 
elfzbet, “Set it uil bi ztended uid inkonviniensiz znd difikaltiz,” 
iz e neturel uan; for it oslwez okarz huen eni reformefan iz pro- 
poz[e|d;'* huedar (huedoar)'* in rilidgan, gavernment, loz, end iven 
doun xz lo ez rodz [rods] end huil keridziz. 61 tru kuest/an Sen, 
iz [1s] not huedar | huedShar| Ser uil bi no difikaltiz sr inkonviniensiz, 
bat huedar [hueder|] 81 difikaltiz me: not bi sarmounted; end 
huedar [huedear] 81 konviniensiz uil not on 1 huol bi gre:tar 
(gre:tar) Sen Oi inkonviniensiz. in Sis kes 8i difikaltiz er onli in 61 
biginiy ov Oi prektis; huen Se: er uans ovarkam (ovorkam) 1 
edventedzez er lestin. tu’ aidar (aider) iu or mi, hu spel uel in 
Si prezent mod, ai imedzin i difikalti ov tfendzin [tfendin] Set 
mod for Si nu, iz not so gret bat Set ui mait parfektli git ovar (over) 
it in 2 (e) uiks raitiy. wz tu'® d0z hu du not spel uel, if i tu difi 
kaltiz er kampe:rd, viz. Set ov titfin Sem tru speliy in 1 prezent 
mod, end St ov titfin Sem Si nu elfebet end Oi nu spelin ekordiyn 
tu’® it, ai em konfident Sat O1 letar (letor) uufl]d bi bai fer & 
li:st. Se: neturzli fol intu'’® di nu meOad (mead) zlrezedi, ez mat! 
ez Si imperfekfan (imparfekfan) ov der elfebet uil cedmit ov; Ser 
prezent bed. spelin iz onli beed bikoz kontreri tu'® Oi prezent bed rulz 
[ruls] ; andar (andor) Si nu rulz [ruls] it uufl]d bi gud. di difikalti 


ov larnin tu'® spel uel in 81 old ue: iz so gre:t, Set fiu ete: it; 
Osuzendz |—ds] wend Osuzendz |—ds]| raitin on tu'® old edz, uidout 
ever biin ebil tu'® wkuair it. tiz, bisvidz, e difikalti kontinuel! 
inkri:sin, ez Si sound gredueli veriz mor end mor from oi spelin: 
end tu’® forenarz (forenorz) [—rs]| it me:ks 8i larnin tu'® pronons 


our lenuedz, zz riten in dur buks, zelmost imposibil. 


14 Stephenson 
‘Consistently throughout this transcription Franklin’s [dj | will 
be corrected to [dz]. 

'§ Throughout his letter Franklin invariably transcribes ortho 
graphic to as [to|—actually 22 times. But in the first stanza of the 
poetry which he had also transcribed “to” is written [tu]—its only 
occurrence and only occasion in the poetry. But noteworthily he 
writes [du] for do and [tu] for two. |-ach repetition of this number 
will indicate this same correction: [tu] for [to]. 

17 Bracketed transcriptions are those that seem obviously to need correction, 
being slips of the pen and hot indications of Franklin's actual pronunciation. 

'§ Parentheses enclose possible variant transcriptions in the case 
of Franklin’s “uh” which may be [a] as in wrto or [a] as in “er.” 
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‘ 


nou wz tu’ “di inkonviniensiz” iu menfan. 6i farst iz, Sat “9:1 


sur etimdlodziz, uu[1]d bi lost, konsikuentli ui ku|1]d not zsarte:n 81 
mi:nin ov meni uardz [—ds].” etimolodziz er zt prezent [present] 
veri Ansarte:n; bat satf wz Se er, di old buks uu|l]d stil prizarv 
Sem, end etimdlodziz |etimolodziz| uuf{l]d Se:r faind Sem. uardz 
{—ds] in Si kors dv taim, tfendz Ser mi:ninz [mi:nins]|, «z uel xz 
Ser spelin and pronansiefan; znd ui du not luk tu'® etimdlodziz for 
Ser prezent mi:ninz [—ys]. if ai fufl]d kol e men e ne:v end e 
vilen, hi uu[]]d hzerdli bi setisfaid wid mai telin him, Set uan ov 
1 uardz |—ds] oridzinzli signifaid onli e led or sarvent; end 1 
AOar (Ader), en andar (andar) ploumen, or 61 inhebitent ov e 
viledz. it iz from prezent iusedz onli, Si mi:nin ov uardz |—ds] 
iz tu’® bi ditarmin[e]d. 

iur sekand inkonviniens iz, Set “Si distinkfan bitwi:n uardz 
|—ds] ov difarent (diforent) mi:nin and similar sound uu{l]d_ bi 
distroaid.” Szet distinkfan iz oslrewdi distroaid in pronounsin Sem; 
end ui rilai gn Oi sens wlon ov Si sentens tu'® zsarte:n, huit/ dv 1 
severe] uardz |—ds], similzr in sound, ui intend. if Sis iz safifent 
in &1 repiditi ov diskors, it uil bi matf |mutf] mor so in riten 
sentensez {[—es|, huit/ me: bi red lezfurli «end zxtended tu'® mor 
pertikulzerli in kes ov difikalti, Sen ui ken etend tu’® e pest sentens 
huail e spikar (—-or) iz hariin [haryiin] as elon uid nu uanz [—ns]. 

iur Oard inkonviniens iz, det “s:1 Si buks elredi riten uull]d 
bi iusles.”” Sis inkonviniens uu[]]d onli kim on graedueli, in e kors 
ov edzez [edzes]|. iu wend ai, end a®ar (Sor) nou livin ridarz |_—trs] 
(ridarz), uuf{l]d herdli forget Si ius ov Sem. pizpil uu{l]d lon [long] 
larn tu'® rid Si old raitin [raiting], So Se: prektist Si nu, end oi 
inkonviniens iz not gretar [greter], Sen huet hez [hes| ektueli 
hepend in e [z] similer kes, in iteli. formerli its inhebitents 9:1 
spok znd rot letin; «z &i lanuedz tfendzd, Si spelin folod it. it 1z 
tru Set wt prezent, e mi:r anlernd italien knot ri:d letin buks; So 
Se er stil red end andarstud (andorstud) bai meni. bat, if Si spelin 
hed nevar (nevoar) bin tfendz[e]d hi uujl]d nou hev found it matf 
mor difikalt tu'® ri:d znd rait hiz on lanuedz; for riten uardz [—ds] 
uu[l]d hev hed no rile:fan tu'® soundz |—-ds], Se uu[l]d onli hev 
stud for 98inz [Sins|; so Set if hi uu[l]d ekspres in raitin i aidize 
hi hez, huen hi sdundz |—ds] 8 uard Vescovo, hi mast iuz 81 leterz 
(letarz) Episcopus. in fort, huetever Si difikaltiz and inkonviniensiz 


nou er, Se uil bi mor i:zili sarmounted nou, Sen hireftar (—tor) ; 


znd sam taim or a®ar (Adar), it mast bi dan: or our raitin uil 
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bikam 6i se:m uid Oi tfaini:z, zz tu’® i difikalti ov larnin end iuzin 
[iuzing] it. znd it uu[l]d zlredi hev bin satf, if ui hed kontinud 
6i seksan spelin znd raitin, iuz[e]d bai sur [our] forfederz [—ers]. 
Al em mai dir frind, 
iurz jiurs] efekfanetli, 


B. FRANKLIN 


landan, 
kreven-stri:t, Sept. 28, 1768. 
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INTRODUCTION 

HESE investigations were conducted in an attempt to resolve 
"T the varying opinions held by experimental workers in Speech in 
regard to the relative position of the soft palate and the dorsadiacent 
portion of the superior constrictor during the production of vowel 
sounds. Schaeffer' believes that “The nasal timbre is produced by 
the soft palate (palatum molle) not shutting off completely the nasal 
fossae, happening when pure vowels are sounded with a resultant 
sympathetic vibration of the air in the nasal fossae. It has been 
shown that ‘when a vowel is spoken with a nasal timbre, air passes 
out of the nose and mouth simultaneously, while with a pure vowel 
sound, it passes out only through the mouth’... . The vowels a, 4, 6, 
0, e, are used with a nasal timbre.” This same author further says, 
“Hartmann has demonstrated that it requires an artificial pressure of 
30 to 100 mm. of mercury to overcome the soft palate when sound- 
ing a pure or non-nasal vowel, so complete is the physiologic occlu- 
sion between the oro-pharynx and the naso-pharynx.” If, according 
to his own definition, [a], [0], and [e] have nasal timbre, what are 


* Studies from the Speech Laboratories of the University of Wisconsin. 

+ M.A. thesis, 1933. Director of Research, Robert West. 

t Graduate study, 1934. Director of Research, Lyman Judson. 

1 Schaeffer, J. P., The Nose, Paranasal Sinuses, Nasolacrimal Passage- 
ways, and Olfactory Organ in Man. (P. Blakiston’s Son and Co., Philadelphia. 
1920) p. 349. 
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the pure vowels in which air passes out only through the mouth? 
Avery, Dorsey, and Sickles* answer this question by stating that 
“If ...some of the air is allowed to escape through the nose as well 
as through the mouth, the sound is called a nasal vowel. ... In Eng- 
lish all vowels properly produced are oral, there being no recognized 
nasal vowels.” (Editor’s italics.) Quite as definite is the stand of 
Borden, and Busse*: ‘““The nasal resonants are the only sound units 
of standard English speech for the production of which the soft 
palate should be lowered from a position of occlusion against the 
pharyngeal wall.”’ 
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Fic. I. Schematic representation of the pressure-manometer apparatus 
showing the air-tight nasal connection. See text for explanation of symbols 


2 Avery, E., Dorsey, I., and Sickles, V. A., First Principles of Speecl 


raining. (D. Appleton and Co., New York. 1928) p. 108 


Borden, R. C., and Busse, A. C., Speech Correction. (FF. S. Crofts and 
Co., New York. 1929) p. 68. 
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STUDIES OF THE ENGLISH VOWELS 


“I 
w 


Dr. J. S. Greene* scouts the idea of the necessity for occlusion, 
or complete closure, of the palato-pharyngeal elements in the produc- 
tion of vowels. “During normal breathing the soft palate hangs 
loosely so that there is a communication between the nasal cavity 
and mouth cavity. When the mouth is closed the soft palate, which 
is held somewhat tense, is swayed by the respiratory currents in a 
passive manner. For all sounds except m, n, ng, the velum or soft 
palate moves upward, almost closing off the nasal cavity.” (Editor’s 
italics.) More recently the X-ray studies of Russell® have led him 
to conclude that “Most men with ‘resonant’ bass voices speak prac- 


tically all their vowels with the nasal passage open.” 


APPARATUS AND METHOD OF STUDY 

Scripture has pointed out that “The tightness of the closure be- 
tween the velum and the pharynx wall can be tested by putting water 
into the nose; this is best done by inserting a thin elastic rubber 
tube far into the nose and, the head being bent back, injecting water 
at the moment of producing a vowel.’”® 

Figure | shows the apparatus suggested by the editor for use in 
the present experiments. In principle the method is similar to that 
described by Scripture. Here, however, air pressure, rather than 
water pressure, acts to break the musculo-tissue dam between the 
nasal (Nas) and oropharyngeal (OP) cavities. It will be noted that 
unless this dam be operative the level of the water in the glass tube 
system AB will be unaffected by raising the mercury in the rubber 
tube system CDE; the air in that portion of the whole system 
DEAF, will not be put under pressure but will escape from the oral 
cavity of the subject. However, if there exist a velar-pharyngeal 
occlusion, raising the end C of the rubber tube will cause the mer- 
cury to rise between D and FE with the result that the air in the 
system DEAF is put under pressure; this pressure is transmitted 
to the water manometer AB and, depending upon the pressure, the 
water level (0) will be changed by some amount (x). The dam is 
of course under the same pressure as is the water; 1.e., at any instant 
the level of the water is indicative of the pressure being applied 
throughout the system DIt.AF and on the occluding velar-pharyngeal 


‘Greene, J. S., The Cause and Cure of Speech Disorders. (The Macmil- 
lan Co. 1927) p. 27. 
Russell, G. O., Speech and Votce. (The Macmillan Co. 1931) p. 18. 
6 Scripture, E. W., The Elements of Experimental Phonetics. (Charles 
Scribner’s Sons, New York. 1902) p. 342. 
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elements. It is apparent that as one is observing the rising level of 
liquid (the experimenter continuing to raise C), a sudden fall of 
level would be indicative of (1) a breaking down of the dam, with 
release of air into the oral cavity, or (2) a rupture in the walls of 
the air system DEAF. No rupture (2) occurred during the experi- 
ments. 

The nasal olives held by the subject in his nostrils were required 
to fit airtight. This was tested by requesting the subject (1) to blow 
through his nose so as to raise the level of the water, and (2) to 
form and hold the implosive—make of |k] while the tube (C) was 
raised and held in the slightly raised position. If the level of water 
thus established did not change, the air system—particularly at the 
nasal olives 





was judged to be closed. Occasionally, during the ex- 
periment, the |[k] test was repeated to test the air system. 

The subject was requested to make and prolong the vowel sound 
[a] as in father. If, during the production of this sound, there 
existed a velar-pharyngeal occlusion pressure could be built up in the 
system DEAF and noted on the water manometer. Under such cir- 
cumstances the pressure was increased until it was sufficient to over- 
come the resistance offered by the occlusion; to break down the 
occlusion, and to permit the air pressure to be released into the oral 
cavity with a resultant dropping of the water level—at this critical 
point—to zero. 

This visual record of the critical point was checked by the ex- 
perimenters by two auditory methods. (1) a stethoscope, applied to 
the subject’s nose, was used to detect characteristic clicking noises, 
conceivably due to bubbles of air forced through the occlusion just 
before the opening became large enough to affect measurably the air 
pressure. This method also aids in detecting the instant in which the 
intense laryngeal-tone vibrations enter the nasal cavity via the air 
column. (2) The experimenters were able to detect a distinct change 
in voice quality at the moment the occlusion was broken down. 

Furthermore, the subject often aided in verifying the establish- 
ment of the critical point by signalling the release of the pressure 
that he felt in his nose. 


EXPERIMENTAL PROCEDURE 


Twenty male and twenty female subjects—all university students 


—were asked, in turn, to produce in as normal a manner as possible 
the vowels [a], [e], [i], [o], [u], [9], [a2]. A number of trials 
were made on each vowel (figures herein given show averages). 














STUDIES OF THE ENGLISH VOWELS 


“J 
un 


The subject was asked to use any pitch that was “comfortable” 
or “normal.’’ Since in normal speaking the same individual does not 
always make a given vowel in exactly the same way it is not claimed 
that with each subject all the vowels recorded as being the same are 
exactly the same, either in respect to their physical analysis or in 
the method of their production. 

If the subject was being tested with the vowel [a], then a vowel 
that sounded to the experimenters as being that vowel was accepted 
and the pressure recorded. It was noted that extremes of loudness 
or softness in producing the vowels affected the pressure. The pres- 
sure was somewhat in proportion to the loudness of the vowel. Ordi- 
nary variations in intensity seemed to make no appreciable difference 
in the critical pressure. A partial explanation of the increased pres- 
sure noted on very loud vowels might be that on such vowels the 
velum is supported from below by increased pressure in the mouth 
cavity. The chief factor, however, is probably the increased tension 
in the velar-pharyngeal musculature. 

In cases where pressure was built up, as measured by the man- 
ometer, the level of the water at the time the occlusion was over- 
come—or in a few cases where a maximum pressure was approached 
which for obvious reasons it would have been dangerous or discom- 
forting to exceed—was marked on a paper scale placed behind the 
manometer glass tube.* .\n individual scale record was obtained for 
each subject. No attempt was made to follow the same order in test- 
ing the vowels, nor were all the tests of a single vowel consecutively 
administered. 

RESULTS 


Table I shows the highest (maximum) and the lowest (mini- 
mum) critical pressures in centimeters of water recorded for the 
twenty male subjects. The average of the maximum pressures, and 
the average of the minimum pressures is given. Where there is a 
difference between the maximum and the minimum pressures it indi- 
cates that on some trials with a given vowel sound more pressure 
(maximum) was required to break down the occlusion than on other 
trials (minimum). 

Table Il shows the differences between the maximum and the 
minimum pressures recorded for the male subjects in Table I. 

* Self-testing, on the part of the experimenters, established a pressure of 
36 cm. as a maximum, due to the discomfort of higher pressures. In three male 


subjects, therefore, it is doubtful if the maximum pressure of 36 cm. represents 


the actual maximum pressure required to overcome the occlusion. 
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Table III shows the average pressures for the twenty female sub- 
jects. 
Table LV gives a comparison of the figures of the preceding 
tables. 
TABLE I 
SHOWING CRITICAL PRESSURES IN CENTIMETERS OF WATER: 
MALE SUBJECTS 








SuB- Max. Min. Max. Min. Max. Min. Max. Min. Max. MIN. Max. 
ject [uJ [ul] {il fi] fo] [o} 


‘Min. Max. Min. 
[el fe) fa) fa) (2) (0) Ca) Ce): 














1 na DDH aAaRHDH DTH ABRHBHAeDBFHB DS 
2 is. i} 18 ll 16 ll Sa Pe 16 ae = a soa 0 0 
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4 360 (330 336i is» 86's—=sF38 i= ris HS“ si H—ié=BD - a a re 
5 21 182i 18 21 18 0 0 0 0 0 0 0 0 
6 24 11 #24 «11 «#3244 IW «2 «il 0 0 0 0 0 O 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 
16 9 18 6 14 8 5 0 8 0 8 2 0 0 
5 25 24 16 0 0 11 11 0 0 0 0 0 0 
a Bwae8s 5 8 x 9 0 19 19 6 0 
34 28 34 28 22 10 32 28 #«10 0 8 0 26 10 


— 
moweoes 
bo 

u 


12 34 34 34 34 34 30 34 34 30 30 34 34 - - 
13 36 36 36 36 36 36 36 36 36 36 36 36 36 36 
14 30 28 30 28 27 27 20 24 24 24 26 23 23 23 


15 mee aeEHeseOmelOCOCSRlC ROC HRChUC HRCWRZ Q 24 24 
16 0 0 0) 0 0 0 0 0 0 0 0 0 0 0 
17 2 @B @BHe BA Re RS 0 S  k& 0 0 
18 28 28 28 28 28 28 0 0 0 0 0 0 0 0 





19 Se mo 56 He DB He eH BH DB 14 35 14 

20 36 30 36 30 36 30 36 10 36 30 36 30 
Av. 
Pres. 24 21 24 20 22 17 20 15 15 11 13 10 7 6 
Max.- 
Min. 


Av. 23 a 19 17 13 12 7 





A comparison of the average critical pressures of the various vowels, one 
with another, shows that in many cases the pressures coincide. These corre- 
sponding figures appear (figures may vary 2 cm.): [i] with [u] in 20 cases; 
[1] with [e] in 13 cases; [1] with [a] in 9 cases; [o] with [u] in 15 cases; 
[o] with [e] in 12 cases; [o] with [a] in 10 cases; [e] with [a] in 12 cases. 


TABLE II 
SHOWING DIFFERENCES BETWEEN MAXIMUM AND MINIMUM PRESSURES 
IN MALE SUBJECTS 


MAXIMUM-MINIMUM DIFFERENCE 





VOWEL IN CENTIMETERS 
[e] 5 
fo] 5 
[i] 4 
[a] 4 
[ul 3 
[>] 3 
[x] l 








a 


Tae, Renee 





opener an Ye RRNTRERT RT WI 


— 











Eero ce 


rao mee 


seperate es 


























STUDIES OF THE ENGLISH VOWELS 77 
TABLE III 
SHOWING AVERAGE CRITICAL PRESSURES IN CENTIMETERS OF WATER: 
FEMALE SUBJECTS 
~ Supyect —— [uJ [i] 7 [o] oof fe} = fa) tié;SY _ [2] 
] 19 cm. 21 cm. 21 cm. 18 cm. 18 cm. 17 cm. 
2 16 19 19 16.5 17.5 21 ya 
3 0 5.5 5 0 2.40 au0 0 cm. 
4 3 17 0 1 0 0 0 
5 9 16 0 0 0 0 0 
6 9.5 15 9.5 3 18 6 0 
7 0 0 0 20 0 5 16 
8 7 4 5 4 0 ( 0 
7] 27 29 30 3 22 29 23 
10 20 25 0 0 0 0) 0 
1] 21 23 20 25 7 22 20 
12 25 25 21 24 17 24 20 
13 24 19 0 18 (0) (0) 0 
14 8.5 6 5 i) 0 () 0) 
15 2 12 0 9 6 6 0 
16 20 20 22 19 17 19 14 
17 3 3 3 5 0 0 0 
18 17 19 17 18 0 2 _ 19 
19 17 9 14 v7) 3 8 0 
20 2 13 0 0 0 0 0 
Average 
Pressure i3 15 10 11 6 g 6 
TABLE IV 
A COMPARISON OF THE AVERAGE PRESSURES OF Two GroUPS OF SUBJECTS 
VoweEIL MALE SUBJECTS FEMALE SUBJECTS DIFFERENCE 
ful 23 13 * 10 
lo] 19 10 g 
[i] 22 15 7 
[a] 13 6 7 
fe] 17 11 6 
[>] 12 9 3 
| ze] 7 6 l 


DISCUSSION 

A fundamental question is this: What is the factor (or factors) 
actually measured by the critical pressure? Are we justified in as- 
suming that the tension of the velar-pharyngeal musculature is pro- 
portional to the pressure required to overcome the occlusion? If we 
are so justified, then on the basis of the average critical pressure 
shown for each vowel we may say that as a rule the levatores of the 
velum, and the superior pharyngeal constrictors, undergo the greatest 
contraction in the production of the pair [u], and [i] ; that the con- 
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traction is relatively less and less in the production of the pairs 
lo], fe]; and [a], [>]. 

One explanation for this apparently constant difference is sug- 
gested by Scripture, in his comments on the experiments of Schuh 
and Czermack: ‘The difference in tightness,” he says, “is presum- 
ably due to the difference in the angle which the palate makes with 
the pharynx wall.’ It may be, also, that the back of the tongue is 
drawn down in the production of, for example, the vowel |], and 
that consequently there is a greater downward pull on the velum. 
In some of the subjects this downward pull—if existing—may have 
been so great that it was impossible to bring the palate and pharynx 
into occlusion, irrespective of the degree of tension of the levatores. 

Nusbaum offers another explanation. He believes that it may be 
less important, acoustically, to produce || with a complete closure 
of the velum, than it is [u]. In both |u| and [1] there is a much 
greater constriction in the egress of the tone through the oral cavity 
than there is in the production of the more open vowel [#|. Hence, 
for [i] and |u], a proportionately larger volume of tone is shunted 
through the nose with a slight opening of the velum. Any openness 
of the nasal passage, then, is more apt to result in an unpleasantly 
nasal quality during the production of |i| and [ul] than during the 
production of |x|. Because of this acoustic effect we are more apt 
to learn to close the nasal passage completely, while making the vow- 
els [1] and |u| than in making any of the more “open” vowels, such 
as |e]. 

These studies reveal the significant fact that although many sub- 
jects produced [x], [a], and |9| with the nasal passage open on 
every trial their voices were not objectionably “nasal.’’ Openness of 
the nasal passage, therefore, does not necessarily result in excessive 
nasal resonance. This is not to be interpreted as being in agreement 
with G. Oscar Russell’s claim that “most men with ‘resonant’ bass 
voices speak practically all their vowels with the nasal passage open.” 
Russell has rightly observed a condition that is not at all uncom- 
mon; one as prevalent among those with trained voices as among 
those with untrained voices, but one far from universal. 

A nasal vowel should be defined as one that “‘sounds” nasal; one 
that shows a distortion of the normal quality due to excessive nasal 
resonance. It should not be defined as “‘any vowel produced with the 


nasal passage open.” The criterion should be that of perception, 


rather than of production. 
7 Ibid. p. 342. 
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It is interesting to note that even in an introductory investiga- 
tion like the present one, there appears to be a tendency toward a 
grouping of the sounds (see Table IV )—regardless of the pitches 
at which the sounds were produced—along the classic lines of the 
vowel rectangles. There also appears to be a limited relation of the 
groups to our present analytical knowledge of the frequency char- 
acteristics of the vowels. Mathematically this relation seems to in- 
volve a possible correlation between our pressures and those factors 
which are a function of the pitches and the relationship of the areas 
included under the curves of analysis of the various sounds. This 
latter possibility would make clear the fact that the sound [i] pro- 


duced by male or female is recognized as |i]. 


Con LUSIONS 


1. The use of an air pressure system—introduced at the nostrils 
provides a means of measuring, at the moment the air pressure 
“breaks down,” the occlusion, the pressure required to just overcome 
or offset (at the critical point) the forces bringing about the velar- 
pharyngeal occlusion during the production of certain vowel sounds. 
a. The greatest pressures—and similar—are required to over- 
come the occlusion during the production of [1] or lu]. These vow- 
els are often described as “high front” or “high back” sounds, re- 
spectively. 

b. Slighter pressures—and similar—are required to overcome the 
occlusion during the production of |o| or |e|. These vowels are 
often described as “mid front” or “mid back” sounds, respectively. 

c. Lower pressures are required to overcome the occlusion dur- 
ing the production of |#], [a], and |o|. These vowels are often 
described as “low front,” “low mixt,” and “low back” sounds, re- 
spectively. 

2. The amount of pressure required to overcome the velar-phar- 
yngeal occlusion varies greatly with different individuals. An indi- 
vidual on repeated testing may show the same critical point for a 
given vowel. The critical point may, however, be different for dif- 
ferent vowels. 

3. Many individuals produce some or all of their vowels with 
the oro-nasal passage open. 

4. Openness of the oro-nasal passage does not necessarily mean a 


noticeably “nasal’’ tone. 


a. In certain cases (e.g., male subject number 18) even excessive 
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“nasality’’ ([e], [ze], [a]) is not displeasing to the listener, and may 
be undetectable 

b. In certain cases (e.g., male subject number 5) noticeable, un- 
pleasant “nasality” is apparent, even to an untrained listener, when 
only one vowel [o] is produced in a fluctuating manner—sometimes 
with occlusion; sometimes without occlusion. 


Acknowledgment is due Karl Windesheim for his technical assistance dur- 
ing the preliminary stages of the experiments, and Robert West for his constant 


and inspiring interest in the experimentation and in the preparation of this 
manuscript. 
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A CALIBRATED RECORDING AND ANALYSIS 
OF THE PITCH, FORCE AND QUALITY 
OF VOCAL TONES EXPRESSING 
HAPPINESS AND SADNESS 


And a Determination of the Pitch and Force of the 
Subjective Concepts of Ordinary, Soft, 
and Loud Tones 


E. RAY SKINNER 


Wayne University 


PROBLEMS 

S THERE truth in the belief that vocal speech registers emotional 
I change? Many writers have asserted that the state known as 
“joy” is characterized by a high key, strong force and a vocal quality 
peculiar to that adjustment of the organism, whereas the state known 
as “‘sadness”’ is indicated by a low key, subdued force and a vocal 
quality termed by Rush the “orotund.” Since these conclusions have 
been reached solely by subjective analysis we are inclined to question 
their validity. Another problem which needs clarification is the set 
of concepts known as ordinary, soft and loud tones. What pitch and 
force do these phenomena represent? All of the information which 
we can find on this question is based on subjective analysis. It is our 
belief that the pitch, force and quality of tones are phenomena far 
too complex to be reported accurately by the human auditory mech- 
anism. The purpose of this study is to collect objective information 
concerning these problems. 


METHOD OF RECORDING AND INTERPRETING SOUND WAVES 

An answer to the questions raised is dependent upon an accurate 
determination of the pitch, force and quality of tones. These are 
subjective terms which designate certain responses of the human 
organism to different aspects of the sound wave. Pitch is determined 
by the frequency, force by the frequency and amplitude, and quality 
by the relative force of the components of the wave. Hence, a study 
of pitch, force and quality involves an accurate recording and anal- 
ysis of the frequency and amplitude of sound waves. Although the 
frequency of vibration generally is not altered by the recording 


medium, the amplitude varies as the frequency of the source ap- 
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proaches the natural period of the recording apparatus. Since many 
experimenters have agreed that a condenser microphone, vacuum 
tube amplifier and oscillograph introduce the least amount of dis- 
tortion in a rapidly changing wave form, that these instruments can 
be calibrated physically and that their sensitivity is relatively stable, 
this type of apparatus was selected for recording. By combining 
the calibration of the condenser microphone supplied by the manu- 
facturer' with a calibration of the vacuum tube amplifier and oscillo- 
graph obtained before and after recording with a vacuum tube oscil- 
lator, the experimenter determined the relative response of the com- 
plete apparatus from 100 to 4,000 cycles for high, medium and low 
sensitivities.” This over-all physical calibration expressed in the dynes 
per sq. cm. of force at the microphone necessary to produce a double 
deflection of 3.6 cm. on the film of the oscillograph is submitted in 
column VI of Tables VIII to XVII. Because of the wide variation 
in amplitude of the waves, “happy,” “sad” and ordinary tones were 
recorded at medium sensitivity, soft at high and loud at low. In all 
of these calibrations it will be observed that as we proceed from 4,000 
cycles to the region of the fundamental, to produce a standard de- 
flection of 3.6 cm. it is necessary to increase the dynes per sq. cm. of 
force at the microphone approximately 150 per cent. Consequently, 
we feel justified in concluding that these allowances for distortion 
must be made in order to determine accurately the force and quality 
of tones. 

So far as we are able to determine few attempts have ever been 
made to study intensity or force through calibrated measurements of 
amplitude. One attempt is reported by Tiffin.* The apparatus used 
was somewhat similar to our own:* “a vacuum tube voltmeter con 
nected to an oscillograph recorded the intensity of the sound picked 
up by a condenser microphone.” Concerning the technique, Tiffin 
says :° 

“Instead of taking an oscillogram of the sound wave, it is better from the 


standpoint of economy of labor to use an apparatus which directly graphs the 
average power level. Since such a graph will show the major fluctuations of 


sell Te ke pho1 e Laborat rie $. 


* Technical aspects of the experiment were carried out with the advice and 
direction of Professor Glenn Koehler of the Department of Electrical Engineer- 
ing in the University of Wisconsin. 


* Tiffin, Joseph. Phonophotographic Apparatus. The University of lowa 
Studies in the Psychology of Music. 1:118-33. 1932. 

4 [bid. p. 118. 

* Ibid. p. 126. 
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power without including the fluctuations within the individual waves, its us¢ 
is justifiable even though it does not correspond to any of the definitions given 
by Fletcher.” 

The method which Tiffin describes is only a slight modification of 
that ‘developed by the Bell Telephone Laboratories to obtain rather 
rough estimates of the averages and extremes of speech power. 
While such data are apparently quite valuable for the improvement of 
telephonic equipment and may prove of some significance in differ- 
entiating speech, no one should misapprehend the fact that major 
changes in power represent only a very small part of the intensity 
changes in speech sounds. The average power level does not include 
the fluctuations within individual sounds—those units which differ- 
entiate in degrees of force or intensity the finer shades of meaning. 
Hence, the study of power levels is not a complete analysis of inten- 
sity but represents only a fractional part of it. Furthermore, the 
technique of recording rough changes in speech power supplies no 
information concerning amplitude which can be related to the quality 
of the sound—that aspect which is thought generally to be one of 
the principal factors in differentiating moods and emotions. 

With respect to accuracy, Tiffin® submits a calibration of part of 
his recording apparatus which shows a variation in responsiveness 
of slightly more than two decibels between 80 and 6,000 cycles. 
\lthough this is a difference sufficient even for the ear to detect, 
Tiffin assumes that for his purposes the response is flat. 

No reference is made to the calibration constant of the condenser 
microphone, an important factor in the amplitude values obtained 
with such recording apparatus. Tiffin is not very clear concerning the 
physical calibration of all of his apparatus, but as nearly as we can 
ascertain the variation in sensitivity of some parts was not deter- 
mined. Those parts which were calibrated show a total variation of 
approximately two to four decibels in sensitivity—however this 
amount is dismissed with the assumption that the response is flat. 
The extent of distortion which was determined but ignored and the 
uncertainty of the response by those parts which apparently were not 
calibrated raise serious question concerning the accuracy of all results 
obtained in this manner. 

The only over-all calibration of the apparatus which Tiffin pre- 
sents is as follows :* 


“The reliability of the complete intensity apparatus may be seen in Fig. 5 


6 Tiffin, Joseph, op. cit., p. 129. 
* Tiftin, Joseph, op. cit., p. 130. 
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which shows two photographs of a tone sung by Gigli and an inked carbon 
tracing of one of the originals. The similarity of the two intensity curves in 
A and B indicates the reliability of the apparatus in photographing a given 
tone from a phonograph record on two occasions.” 


We have two criticisms of Tiffin’s conclusions here: one is that 
an eye-judgment of the similarity between two wave forms is subject 
to considerable error particularly with reference to intensity. If the 
eye were that capable, much of the apparatus and all of the physical 
calibrations would be unnecessary. The other criticism is that the 
similarity between two curves is evidence of a lack of distortion only 
if the fidelity of one of them is demonstrable. 

Continuing, Tiffin says :* 

“A further indication of the validity of the intensity apparatus will be 
found in Fig. 6. Curves A, B and C in this figure are photographs of the same 
tone by Gigli, taken at three different speeds of the phonograph turntable. B is 
a record taken at normal speed, 78 r.p.m., while A was taken at slower and C 
at a faster speed. It will be noticed that the fundamental relations between the 
pitch and intensity curves are not altered by a change of phonograph speed. 
If the intensity curve were significantly influenced by frequency, one would 
expect its characteristics to change with a change of pitch.” 


Since Tiffin stated at the outset that the apparatus did not record 
the changes in intensity of individual sounds, his last assertion that 
the “intensity” curve was altered only slightly with a change of fre- 
quency seems in our judgment misleading. If Tiffin had obtained a 
complete and accurate record of intensity and had submitted physical 
analyses of the two waves to show similarity, the data would have 
considerable significance. But he himself specifically states that his 
arrangement of the apparatus records only “major fluctuations of 
power.” This means that much of the intensity factor is not recorded. 
“Intensity” and “major fluctuations of power” are two different 
phenomena. What is true of one cannot be assumed to be true of the 
other without proof. 

Furthermore, Tiffin again offers as the only evidence of a lack of 
distortion in his recording apparatus as a whole, not definite physical 
measurements, but a visual estimation of phenomena that are far too 
delicate for the human eye to detect. On the basis of such data the 
apparatus was judged to be practically distortionless. The whole sub- 
ject is dismissed with the assumption that a “calibration” has been 
made and that results from such technique are to be accepted without 
modification or adjustment. It is our humble opinion that the diffi- 


8 Tiffin, Joseph, of. cit., pp. 130-31. 
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cult and complicated problem of determining the exact amounts of 
force required to produce a given amplitude throughout the range of 
frequencies has been avoided. 


TECHNIQUE OF ANALYZING WAVES 

Since the wave representing a vocal tone is a composite of all of 
the components or partials which enter into it, some method of dis- 
covering the relative strength of these is necessary. Two techniques 
are possible: harmonic and inharmonic analysis. The harmonic 
method was chosen because of its availability and because leading 
physicists believe that both approaches give substantially the same 
results. On this point we quote Stewart :° 


“As for the disagreement between the Helmholtz-Miller, or steady state 
theory of vowels, and the Willis-Hermann-Scripture, or transient theory, Ray- 
leigh pointed out that the conflict was only apparent. The disagreement con- 
cerns methods rather than facts. Which viewpoint should be adopted is thus 
a matter of convenience in a given case.” 

After comparing the results of D. C. Miller’s work, based upon the 
harmonic theory with his own based upon the inharmonic, Stewart 
says: “The general agreement between the two sets of data is, of 
course, obvious.”*® Crandall supports Stewart in this position, for he 
says :"? 

“From the standpoint of practical acoustics both theories have contributed 
to progress, and it seems that the experimental physicist would not be justified 
in partiality to either view. Speech is a variable phenomenon; the cord tones 
are not always stable; in speaking and in singing there are allowable variations 
in duration, intensity and frequency of the component tones without essential 
change in the characteristics of the vowel sounds. Given accurate records of 
the speech sounds as normally pronounced by a number of speakers, we should 
expect to arrive at nearly the same characteristic frequencies whichever mode 
of analysis we adopt.” 


CONTROLS IN THE EXPERIMENT CONCERNING EMOTIONAL STATES 

Many researchers have chosen stimuli and have assumed arbi- 
trarily that these would evoke the desired type of emotional reactions. 
It is our belief that experimental techniques dependent upon wish 


® Stewart, J. Q. An Electrical Analogue of the Vocal Organs. Nature. 
110: 312. Sept. 2, 1922. 

10 Thid. 

11 Crandall, I. B. Sounds of Speech. Bell Sys. Tech. Jl. IV: 586. Oct., 
1925. 
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fulfillment do not warrant the stamp of scientific accuracy. In order 
to obtain stimuli which are as reliable as possible two experiments 
were conducted to discover those which would bring forth the high- 
est percentage of desired reactions in a large number of observers. 
Authorities in the fields of music and literature were asked to name 
the happiest and saddest .compositions which they knew. When 
reactions to the selections were obtained, the experimenter found as 
stimuli : 
For Sadness: 
Music: Grieg’s “Death of Ase,” the judgment of 87% of 308 observers. 
Literature: (1) Excerpt from Ingersol’s “A Vision of War,” the judgment of 
90% of 220 observers. (2) Field’s “Little Boy Blue,” the judgment of 
86% of 220 observers. 
For Happiness: 
Music: Strauss-Tausig’s “One Lives But Once,” the judgment of 73.467 of 
308 observers. 
Literature: Coolbrith’s “In Blossom Time,” the judgment of 85° of 220 ob- 
servers. 


Ikven though most people react in a characteristic manner to the 
stimuli selected we recognize that it is quite possible for some sub- 
jects not to be affected emotionally. Certainty of results necessitates 
proof of response in each subject. After considering carefully the 


merits of practically all of the objective criteria of emotionality, the 


experimenter chose the galvanic phenomenon.'? Although Landis 
concludes :'* “that the psychogalvanic reflex has about as much sig- 


nificance as an indicator of emotion as has the pupilary reflex, the 
knee-jerk, or the vaso-motor reflexes,” nearly all other experimenters 
have agreed that it is the most satisfactory and reliable criterion of 
emotion available. Waller says that he'* “was very quickly satisfied 
that this physical sign affords the most convenient possible gauge 
and measure .... of human temperament.” Smith states that the 
psychogalvanic phenomenon!’ “is by far the most delicate, reliable 
and quantitatively accurate method at present known for detecting 
and measuring emotional changes. 

12 Data obtained with a psychogalvanoscope, a galvanometer of the Wech- 
sler type manufactured by the C. H. Stoehlting Co. 

13 Landis, Carney. Psychology and the Psychogalvanic Reflex. Psychol. 
Review. 37: 396. 1930. 

14 Waller, A. D., F.R.S. The Galvanometric Measurement of Human Emo- 
tion. Nature. 107: 183. April 7, 1921. 

15 Smith, W. Whately. The Measurement of Emotion. 
Brace & Co., N. Y. 1922. 


p. 25. Harcourt, 
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Wechsler expresses the belief that'® “the psychogalvanic reflex 
is primarily, if not exclusively, an index of affective tone.” That the 
galvanic phenomenon is a reliable indicator of emotional reactions is 
the opinion expressed also by  Bartlett,’* Lauer,'* Westburgh™ at 
the Pennsylvania Hospital in Philadelphia, Ruckmick*® at the Uni- 
versity of lowa, and Caster*! working in the Psychological Labora 
tory at the University of Wisconsin. 

Psychogalvanic data, no matter how reliable, will not differentiate 
one type of emotional reaction from another. We believe, therefore, 
that subjective accounts are necessary adjuncts for identifying emo- 
tional responses. Following the wave of reaction against purely 
introspective psychological methods, many people have become un- 
duly skeptical of and even prejudiced toward subjective data. We 
agree with the principle that the experimenter should proceed as 
far as possible by objective method. However, if a greater degree 
of accuracy can be attained by the addition of subjective data, it 
seems unscientific to avoid such information because of prejudice. 
specially when there is agreement between objective data and sub- 
jective accounts the latter have considerable value. 

I.XPERIMENT TO DETERMINE THE EFFECT OF EMOTIONAL 
STATES ON THE VOICI 

The value of any scientific experiment depends largely upon the 
degree to which the cause and effect relations are isolated. Realizing 
the difficulty of segregating these elements in an experiment con- 
cerning emotions, we approached this problem with the following 
objectives: (1) to keep all conditions as nearly constant and neutral 
as possible, except the presentation of the stimuli for happiness and 
sadness; (2) to have the subjects while experiencing each of these 
16 Wechsler, David. The Measurement of Emotional Reactions ( Researches 
on the Psychogalvanic Reflex). Archives of Psychol. No. 76. Jan. 1925. pp. 
5-181. 

17 Bartlett, R. J. Does the Psychogalvanic Phenomenon Indicate Emotion 
Brit. J. Psychol. General Section. 18: 30-50. 1927 

* Lauer, A. R. Reliability of the Galvanic Refles lim. J. Psychol. 41 
263-70. April, 1929. 

19 Westburgh, E. M. Psychogalvanic Studies of Normal and Abnormal 
Subjects for the Purpose of Determining the Reliability of the Galvanometer in 
Investigating the Emotions. Arch. Neur. & Psychiat. 22: 453-68. 1929. 

20Ruckmick, C. A. Emotions in Terms of the Galvanometric Technique 
Brit. J. Psychol. 21: 149-59. 1930. 

21 Caster, J. FE. Emotional Reactions to Strong Stimuli. J. Gen. Psychol 
4: 131-53. 1930 
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emotional reactions produce a vocal sound that could be photographed 
with the oscillograph; (3) to determine the presence and type of 
emotional responses with a galvanic record and a subjective account ; 
and (4) to introduce checks and controls which would show that the 
records are not the results of chance. 

Experimental work with emotional states is most difficult because 
of their capricious, subtle, vacillating and kaleidoscopic nature. This 
is due to the heterogeneous manner in which the emotional life of 
the individual develops. The primary, basic or original emotional 
reactions are hereditary. The adequate stimuli which call forth these 
primary emotional responses are rather definite and specific. Also, 
the type of emotional response is reasonably certain and predictable. 
Through the processes of conditioning and transfer, however, emo- 
tional responses come to be elicited by very different stimuli from 
the ones which originally brought them forth.** 

It is apparent that in any experiment involving emotional states 
the environmental factors unless carefully controlled may easily in- 
fluence the responses of subjects to the extent of nullifying all re- 
sults obtained. This is true particularly of the milder emotional states 
such as moods. Therefore, the experimenter tried especially to elim- 
inate or control all factors in the situation which might affect the 
responses of the subjects. The manner in which certain technical 
problems were solved had’ profound emotional significance. Because 
of the sensitivity of the apparatus any slight noise such as that pro- 
duced by a person walking nearby would be picked up by the micro- 
phone. Hence, it was necessary to have constructed a small room** 
which was partially sound proof to serve as a recording studio for the 
subject. This was placed adjacent to the recording apparatus so that 
connections from the condenser microphone inside the room could 
be made directly to the amplifier and oscillograph. Since the room 
was relatively small (6’x 8’) it was given considerable height (8’) 
so that the subject might not get the feeling of being cramped. The 
bare crude walls of the room were neutralized in color and appear- 
ance by hanging gray flannel in neat regular folds. To eliminate 
random noise within and without the floor was padded and covered 
with a rug. To reduce and eliminate as far as possible any element 
of fatigue, the subject was seated in a comfortable, leather- 
upholstered, cushioned arm chair. To furnish light for reading which 


22 Watson, John B., op. cit., pp. 214-51. 
23 Built of material the trade name of which is “insulite.” 
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would be adequate, though not disturbing, a shaded electric lamp was 
provided on the left side of the subject’s chair. The presentation of 
the musical stimuli made necessary the placing of a phonograph on a 
table to the rear of the subject’s chair. Inasmuch as all the experi- 
ments were run during the month of August, the temperature of the 
recording room was kept pleasant with buckets of ice. The subject 
was in the room with the door closed not more than fifteen minutes 
at a time so the element of ventilation could scarcely affect the 
situation. 

Keeping all of the subjects at a constant distance from the micro- 
phone was necessary to prevent a variable element in intensity be- 
cause that aspect of sound varies inversely in proportion to the square 
of the distance from the source. It was evident that any disturbing 
paraphernalia probably would irritate the subjects to the extent of 
interfering with the emotional state desired. After considerable 
thought and preliminary experimentation, the following technique 
was devised: a cloth cap** was kept at a uniform distance from the 
recording microphone by means of two pieces of rigid wire. One end 
of each wire was fastened to the microphone; the other ends were 
attached to the sides of the cap. The recording microphone was sus- 
pended so that it would swing freely in all directions. When the cap 
was placed on the head of the subject, the microphone moved to and 
fro with the movement of the subject’s head. A number of trials 
revealed that with only slight readjustment the microphone could be 
kept 27.5 cm. from the subject’s teeth. The experimenters in the Bell 
Telephone Laboratories report that they have the subject’s mouth 2.5 
to 9cm. from the microphone.** ** *7 But they are not concerned with 
emotional reactions. ‘A distance of 27.5 cm. from the recording 
microphone was considered necessary in our experiment so as to 
avoid the emotional disturbance which might arise from its proximity. 
We believe that all physical aspects of the recording room were made 
neutral and undisturbing to the subjects. Certainly such factors, if 
any, were kept constant. 


In order to obtain data concerning the galvanic reflex as a pos- 


24 Commonly called a “shop” cap. 

25 Crandall, I. B., and MacKenzie, D. Analysis of the Energy Distribution 
in Speech. Bell Sys. Tech. Jl. 1: 116, 1922. 

26 Sacia, C. F. Speech Power and Energy. Bell. Sys. Tech. Jl. 1V : 627 
Oct., 1925. 

27 Sivian. L. J. Speech Power and Its Measurement. Bell Sys. Tech. JI. 


VIII: 646. Oct., 1929. 
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sible index of an emotional reaction during the process of stimulation 
and vocalization, it was necessary for the subject to be in contact 
with the electrodes of the psychogalvanoscope. This was accom- 
plished in the following manner: on the right arm of the subject’s 
chair was clamped a small board with holes of such size that the 
electrodes fitted conveniently. These were so arranged that two 
fingers from the right hand of the subject could be dropped into 
them conveniently and without effort or strain. The only sensation 
which the subject gets from the contacts is that two fingers are 
dropped in two small cups of water. So slight is the stimulation that 
the subject is soon unaware of the contact. 

The presentation of the musical stimuli necessitated an operator 
in the recording room to start and stop the phonograph. It should 
be noted that this operator served not only the technical purpose of 
running the phonograph but also the psychological purpose of alle- 
viating any element of fear that might develop in the subject if 
closeted in the room by himself. The operator of the phonograph was 
instructed not to talk to the subject during the actual procedure of 
the experiment. 

Before proceeding to the conduct of the experiment one other 
aspect of the technique should be explained. The manner in which 
the subject should produce a vocal sound while under the influence 
of each emotional state required some consideration. In order to 
compare results it was obvious that the same vowel sound should 
be produced in all situations. It was decided that immediately fol- 
lowing the presentation of the emotional stimuli and in all other 
tests and controls the subject should be asked to vocalize the sound 
as in the word, “ah.” This sound was chosen primarily because peo- 
ple customarily use it as a language vehicle for the expression of 
any mood and also because it is a pure vowel sound and not a diph 
thong. A sound such as the diphthong in the word, “oh,” would 
introduce more than one quality** and would greatly complicate the 
results. 

PROCEDURE OF THE EXPERIMENT TO DETERMINE THE EFFECT OF 
EMOTIONAL STATES 

1. Recording the vocal tone in response to the stimult for happiness: 

(a) Before connecting the amplifier and condenser transmitter to the oscil- 
lograph, the operator photographed an axis or base line on the film. 


28 Liddell, Mark H. The Physical Characteristics of Speech Sound. Bul- 
letin of Purdue University, Engineering Departments. No. 16, p. 54. March, 
1924. 
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(b) The subject was seated in the chair with two fingers of the right hand 
in the electrodes connected with the psychogalvanoscope. The cap was put on 
the subject’s head to keep the microphone at a constant distance. The subject 
was asked to assume an easy comfortable position in the chair and to relax. The 
customary remark made by the subject was: “My, this is a comfortable place.” 

(c) Then, in order that uniform instructions be given to all subjects the 
following was read to each: 

“You are to be a subject in an experiment concerning emotional reactions. 
There will be no tricks played upon you; the results of what you do will not be 
identified with your name—so relax and make yourself as easy and as comfort- 
able as possible. You are to read some literature to yourself and listen to some 
music. When the music stops we want you to sound the vowel as in the word, 
‘ah,’ prolonging it several seconds, and repeat the sound prolonging it in this 
manner until you are told to stop. 

“Read the literature that is given you and try to get the mood of it as nearly 
as possible. Read it a second and a third time. In each reading try your best to 
catch the feeling that is embodied there. Be free. Turn yourself loose and 
emotionalize to the limit. If you choose, you may read it aloud. 

“When you have finished reading the page for the third time, lay it down on 
the arm of the chair. At this time the music will be started. Try to fall into the 
mood of it. When the music stops, begin sounding the vowel in the word, ‘ah,’ 
and prolong it for several seconds. Repeat the prolonged sound until you are 
stopped. This is all you are to do. Do you understand the instructions?” (If 
there were any questions, they were answered until an affirmative reply was 
obtained. ) 


It should be noted that no suggestion was made of the particular mood or emo- 
tional response to be experienced. 

(d) The amplifier and recording condenser microphone were connected to 
the oscillograph and the voltages of all the recording apparatus were checked. 
The switch on the amplifier was set for medium sensitivity. 

(ce) Then, a typewritten copy of the literature which most generally induced 
a state of happiness, Ina Coolbrith’s “In Blossom Time,’ was handed to the 
subject. This was mounted on cardboard so as to eliminate noise. 

(f) The operator inside the recording room (phonograph operator) took 
his position by the side of the phonograph and closed the door of the room. 

(g) The recording operator simultaneously resumed his location at the 
oscillograph and psychogalvanoscope. By means of an ordinary telephone trans- 
mitter, located in the recording room, coupled with a one-stage amplifier and a 
head-phone, the recording operator was able to know the progress of the experi- 


* ment. 


The deflection of the indicator on the psychogalvanoscope was adjusted to 
zero. This is necessary because each subject has a slightly different galvanic 
reaction. Hence, the amount of deflection obtained after the adjustment can be 


- considered to be the result of the stimuli presented to the subject—not the result 


of individual differences.?9 

(h) The signal was given for the subject to begin reading the literature. 
During the reading the recording operator observed the direction and amount of 
deflection registered by the indicator on the psychogalvanoscope. When the 
subject had finished his reading and according to the instructions had put down 
the manuscript, the phonograph operator started the playing of the music, 


29 Wechsler, David, of. cit., pp. 5-181. 








92 SPEECH MONOGRAPHS 


Strauss-Tausig’s “One Lives But Once,” Part 2.°° Just before the music began, 
the recording operator made a written record of the direction and amount of 
deflection registered by the indicator on the psychogalvanoscope. Through the 
head-phone the recording operator could determine this point in the progress of 
the experiment by the slight noise made by the other operator in preparing to 
start the phonograph. 

(1) Just before the end of the music, the recording operator made another 
written record of the direction and amount of deflection registered by the indi- 
cator on the psychogalvanoscope. By listening through the head-phone the 
recording operator could determine this point in the music. It was necessary to 
make the record before the music had finished because a few seconds were 
needed to adjust the oscillograph for photographing. 

(j) At the end of the music, the phonograph operator stopped the machine. 
Immediately the subject vocalized an “ah,” which lasted for a few seconds. An 
oscillogram was made of the second “ah” sound because after some preliminary 
trials 1t seemed to be the best and most representative sound. Also, it was found 
that the first “ah” sometimes came so quickly that there was a possibility of 
obtaining some interfering noise from the stopping of the phonograph. 

(k) Immediately after the oscillogram was taken, another written record 
was made of the direction and amount of deflection registered by the psycho- 
galvanoscope in order to show whether or not the galvanic reaction of the sub- 
ject continued while the sound was being made. 

(1) The subject was told that this part of the experiment was completed. 

(m) Then, the voltages of the apparatus were checked again to see if they 
had remained constant. 

(1) The subject was asked what mood or emotion he experienced, if any, 
while reading the literature and listening to the music. His response was taken 
verbatim. 

(o) The subject was asked to rest for a few minutes, or to come out of 
the recording room and walk around if he desired. So as to get the subject's 
attention away from the previous experience he was engaged in general con- 
versation by the phonograph operator. 

2. Recording the vocal tone in response to the stimuli for sadness: After 
the subject had been given fifteen minutes rest the remaining part of the experi- 
ment to determine the effect of emotional states on the voice was resumed. 
Every step from item (a) to item (0) was carried out exactly as in the preced- 
ing case except for the literature and music used as stimuli. The subject was 
given a typewritten manuscript mounted on cardboard containing those selections 
which in another experiment we found to be most effective for evoking the 
response of sadness: an excerpt from Robert G. Ingersol’s “A Vision of War” 
and Eugene Field’s “Little Boy Blue.’ Then, a record of the musical composi- 
tion which we found to be most effective in arousing a state of sadness, “The 
Death of Ase” from the Peer Gynt Suite,*! No. 1, Part 2, by Edvard Grieg, 
was played on the phonograph. 


Even though the only variable in the experiment was the type of 
emotional stimuli presented, still some might raise the question: did 


30 A piano solo played by Sergei Rachmaninoff. Victor record, no. 6636 B. 
31 Recorded by the Victor Symphony Orchestra. Victor record no. 35793-B. 
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the nature of the experiment itself introduce other emotional factors 
such as fatigue, irritation or fear of sufficient degree to counteract 
or nullify the effects of the different emotional stimuli presented? 
Considering the experiment purely from an objective point of view, 
we are inclined to think that very little of the elements of fatigue or 
irritation entered the situation. Every precaution we could think of 
was taken to prevent such reactions. It will be noted that through- 
out the experiment the subject was seated in a comfortable chair 
with pleasant surroundings. At the beginning the subject was asked 
specifically to assume an easy comfortable position. There were no 
annoying appliances or apparatus such as the sphygmograph or the 
mouthpiece for recording with the kymograph. Furthermore, the 
subject was asked to do nothing strenuous or exhausting. The tech- 
nique of manipulating the apparatus and carrying out the procedure 
in the elaborate and complicated manner exactly as outlined was 
practiced to the point of routine precision by the operators so that 
in the actual experiment subjects might not be irritated by delays. 
So carefully was the plan prepared and executed that only about 
twelve minutes were required to complete the procedure from (a) 
to (0) for each type of emotional stimuli. To avoid fatigue, the sub- 
ject was given a fifteen-minute rest period between the two emotional 
tests. 

Also, we feel that little of the element of fear entered the situa- 
tion. The presence of the phonograph operator in the recording 
room with the subject, the suggestion to relax and be comfortable 
plus physical surroundings conducive to this reaction, the opening 
statement that no tricks would be played and the very specific in- 
structions concerning the few simple things the subject was to do— 
were conditions which would tend to alleviate or remove any ten- 
dency to develop fear. It might be charged, also, that the placing 
of a subject before a microphone with the knowledge that he was 
to be involved in an experiment or test is sufficient to develop the 
type of fear commonly known as “mike fright.” But it is known, 
also, that the reaction called “mike fright,” develops largely from 
the difficulty of the situation and the fear of failure to get social 
approval of the speech recorded and reproduced. It should be re- 
membered that in this experiment the subject was asked to produce 
only one single vowel sound—a task so simple and so easy that it 
can scarcely be classed as a difficult speech situation. Since the sub- 
ject was told that the results would not be identified with his name 


we believe that the principal motive for fear was removed. There- 
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fore, we feel safe in saying that the only variable of any consequence 
between the two situations was the persentation of the stimuli for 
happy and sad states, and that any differences between the resultant 
voice waves may be attributed to the differences between these emo- 
tional reactions. 


EXPERIMENT TO DETERMINE THE SUBJECTIVE CONCEPTS OF 
OrDINARY, SOFT AND Loup ToONEs 

For this experiment the following instructions were read: 

“We wish you to be a subject in another experiment. Our object is merely 
to find out what your conception is of ordinary, soft and loud tones. We shall 
take three records of your voice: ordinary ‘ah’ prolonged; soft ‘ah’ prolonged; 
and loud ‘ah’ prolonged. 

“Make these a few times aloud so you can decide about how you would give 
them. In producing the soft ‘ah,’ be careful to make a vocalized and not a 
whispered sound. As soon as you are instructed to make each sound, continue 
the repetition of that sound prolonged until you are asked to stop.” 

PROCEDURE 

(a) An axis line was photographed on the film. 

(b) The subject was seated in the chair with the cap on his head to keep 
the microphone at a constant distance (27.5 cm.). 

(c) The amplifier, microphone and oscillograph were connected and all 
voltages checked. 

(d) The switch on the amplifier was set: for ordinary, soft and loud tones 
of “ah” on medium, high and low sensitivities respectively. 

(e) After a few trials an oscillogram was made of each of the above “ah” 
sounds. 


(f) The voltages of the apparatus were checked again to be sure they had 

remained constant. 
SUBJECTS 

The 9 male and 10 female subjects used in these experiments 
were people with considerable training and experience in speech or 
acting. Several were selected from the best players in the University 
Theatre ; others were graduate students of the Department of Speech 
in the University of Wisconsin. Part of the subjects were people 
prominent in the profession of teaching speech: Professors Gertrude 
E. Johnson, Gladys L. Borchers and Henry L. Ewbank of the De- 
partment of Speech in the University of Wisconsin; Professor 
Cloyde Dalzell of the School of Speech in the University of South- 
ern California, Professor William J. Farma of the Department of 
Speech in the College of Education, New York University, Profes- 
sor Frank Rarig, Chairman of the Department of Speech in the 
University of Minnesota, and the late Professor Charles H. Wool- 
bert of the Department of Speech in the University of Iowa. Stu- 
dents and professors skilled in speech and acting were used because 
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the experimenter thought that their voices would show more natural 
responsiveness to emotional stimuli. The records of the subjects are 
not identified by name but by letters of the alphabet. 


CONTROLS 


In order to show that the voice waves obtained in the previous 
experiments are not chance results the following controls were made: 

Male subject J was told to produce what he considered his ordi- 
nary “ah” sound. After being engaged in general conversation for 
ten minutes he was instructed to produce another “ah” sound as 
nearly like the first as he could. Following a second interval of 
conversation for ten minutes, he was asked to produce a third “ah” 
sound as nearly similar to the others as possible. Oscillograms were 
taken of the three “‘ah’’ sounds. 

Male subject K was given the same test. For both of the control 
subjects the procedure was the same as in the experiment to deter- 
mine ordinary, soft and loud tones with the apparatus set for medium 
sensitivity. | 

It may be said that the experiment lacks something in convincive- 
ness because of the small number of control subjects. However, the 
ordinary tones produced by all of the subjects are in a sense control 
data for the tones expressing happy and sad states as well as for soft 
and loud sounds. 

RESULTS 


Oscillograms of the “happy,” “sad” and ordinary tones recorded 


by male subject A and female subject L are reproduced in Fig. 2 


p. 96. In each oscillogram the vibrations of the vocal sound, “ah,’ 
are represented by the upper complex waves superimposed on a white 
axis or base line; whereas vibrations of a 1000-cycle tuning fork are 
indicated by the lower simple harmonic waves used for the deter- 
mination of frequency. The characteristic differences between the 
waves recorded by subjects A and L are representative of the varia- 
tions manifested by 16 of the 19 subjects. Oscillograms recorded by 
subjects E, I and S whose “happy” and “sad” tones did not reveal 
such marked differences in frequency or amplitude are reproduced 
in Fig. 4, p. 98; those of the three tones recorded at intervals of 
ten minutes by control subjects J and K in Fig. 3, p. 97. 

It should be observed that we have collected four types of data 
which contribute evidence of emotional reactions by the subjects: 
(1) the nature of the stimuli which evoked the responses, (2) the 
psychogalvanic record, (3) the subjective accounts and (4) the voice 
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1 Hape-A 2 Sad-A 3 Ord.-A 





101 Hap.-L 102 Sad-L 103 Ord.-L 


“Happy,” “sad” and ordinary tones expressed by male subject A are recorded 
in upper oscillograms 1, 2 and 3 respectively. Similar tones by female subject 
L are recorded in lower oscillograms 101, 102 and 103 respectively. These dif- 
ferences in frequency and amplitude are representative of results obtained from 
16 of 19 subjects. 








4a LE 











eee er Be 





CALIBRATED RECORDING OF VOCAL TONES 97 





51 Ord.-J 52 Ord.-J . 53 Ord.-J 





54 Ord.-K 55 Ord.=-K 56 Ord.-K 


Fic. 3 


Upper oscillograms 51, 52 and 53 show the waves representing three succes- 
sive ordinary tones produced by control subject J. Lower oscillograms 54, 55 
and 56 present similar data for control subject K. The striking similarities in 
frequency and amplitude among the waves for each control subject indicate that 
the differences displayed by other subjects are not chance variations. 
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41 Hape-lI 42 Sad-I 136 Hap-S ‘137 Sad-s 
Fic. 4 


Oscillograms 21 and 22 for male subject E, 41 and 42 for male subject I, 
136 and 137 for female subject S, contain the recorded waves which represent 
tones produced in response to stimuli for happiness and sadness respectively. 
Of 19 subjects these are the only ones who recorded waves which are similar 
in frequency and amplitude. Two of the exceptions are explained by the sub- 
jective accounts. Oscillograms 141 and 142 for female subject T indicate charac- 
teristically different vocal responses to stimuli for happiness and sadness even 
though this person thought she did not respond. 
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waves as they appear in the oscillograms. In order to show more 
graphically the correspondence which exists among these four types 
of data taken independently, we have assembled them in Tables I 
and II. In the columns entitled “Type of stimuli” the terms “happy” 


TABLE I 
CORRESPONDENCE OF RESULTS IN THE EXPERIMENT TO DETERMINE THE EFFECT 
OF EMOTIONAL REACTIONS ON THE VOICE 
VoIce WAVES 


PSYCHOGALVANIC {—frequency 
MALE TYPE OF REACTION DuRING SUBJECTIVE ACCOUNT A—amplitude 
SuBJEcT STIMULI VOCALIZATION s—similar 
d—-different 
A happy off left “yoyous f—d 
sad 4 cm. left “sad; pathos” A—d 
B happy 5 cm. left “element of pleasantness 
mixed with interest in the 
experiment” f—d 
sad 4 cm. right “quite definite reaction of sad- A—d 


ness; more definite than in 
happiness—I got accustomed 
to the apparatus” 


‘ happy off left “on top of the world; elated; f—d 
filled with the joy of spring” A—d 
sad 7 cm. left “very melancholy and sad” 
D happy 5 cm. left “rather joyful” f—d 
sad 4 cm. left “pathos; wistfully sad” A—d 
E happy 5 cm. left “very happy” f—s 
sad 7 cm. left “gloomy; sad” A—s 
F happy 4 cm. left “light, joyous, exultant — to f—s 
the music especially” A—d 
sad 3 cm. right “solemnity ; tenderness” 
G happy off left “mood of serenity; slight joy; f—d 
hardly lyrical joy” A—d 
sad 4 cm. left “extreme grief” 
H happy 6 cm. left “rather cheerful and joyous” {—d 
sad 3 cm. left “quite melancholy” A—d 
I happy off left “peace; content with world” f{—s 
sad off left “very restful; relaxed” A—s 


and “sad” refer to the literature and music judged by a large number 
of observers to be adequate stimuli for these emotional reactions. 
For each mood the direction and amount of deflection registered by 
the psychogalvanoscope are presented in the columns designated 
“Psychogalvanic reaction during vocalization.” Deflections to the left 
or right indicate respectively decreased or increased skin resistance. 
Both are considered positive signs of emotionality. However, most 
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of the reactions were in the direction of decreased skin resistance. 


In the case of every subject the amount of deflection during vocali- 


zation remained practically the same as the maximum attained during 


the presentation of the stimuli. The fourth columns contain the 


CORRESPONDENCE 


FEMALE 
SUBJECT 


Q 


TYPE OF 
STIMULI 


happy 
sad 


happy 


sad 
happy 
sad 


happy 
sad 


happy 


sad 


happy 


sad 


happy 


sad 


happy 


sad 


happy 


sad 


happy 


sad 


Ts 


OF RESULTS IN TH 


EMOTIONAL R 


PSYCHOGALVANK 
REACTION DurRIN«¢ 
VOCALIZATION 


4cm. left 
off right 


5 cm. left 
3 cm. left 
5 cm. left 
3 cm. left 
4cm. leit 
off right 
off left (2) 


off left (2) 


6 cm. left 


7 cm. left 


off left 


4cm. left 


6 cm. left 


4 cm. left 


4cm. left 
4 cm. left 


3 cm. left 
3. cm. right 


ABLE II 


E EXPERIMENT TO DETERMINE THE EFFECT 


EACTIONS ON THE VOICE 


SUBJECTIVE ACCOUNT 


“quite happy, free and joyous” 
“solemn, sad—but not griet- 
stricken” 


“enjoyed it very much” 
“despair” 


“happy. joyous; but not ex- 
tremely ; somewhat elated”’ 
“somewhat depressed ; not aw- 
fully sad; just let down” 


“rest” 


“poignant sadness 


“very light, happy and gay; 
felt like very active dancing” 
“very depressed; futile; sor- 
rowful” 


“mixture of the idea of 
springtime, of joy and inter- 
est” 

“very sad; reminded me of a 
funeral” 


“Joyous, light, happy” 
“quite sad” 


“nostalgia for the thing it 
suggests ; always that way to 
ward anything that suggests 


lightness or spring — an ele- 
ment of the sad with the hap- 
py” 

“dejection; wished to say 


‘oh’; felt like Kipling’s ‘Re- 
cessional’; thought of ‘Riders 
to the Sea’” 


“no specific mood” 
“sort of a rationalized sad- 
ness” 


“felt grand; felt like dancing” 
“funereal: sad” 


Voice Waves 


f 
A 


frequency 
amplitude 


s—similar 


d 


different 


{ — 
A—d 
f d 
A—d 
f—d 
A—d 
f—d 
\—d 
f—d 
A—d 
{ S 
\—d 
f—d 
A—d 
{ s 
A—s 
_ 
A—d 
F 


A—d 
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“Subjective accounts” of responses to the two types of stimuli taken 
verbatim. The last columns entitled “Voice waves” include simplified 
estimates of the change or lack of change in the frequencies and 
amplitudes of the tones produced by the various subjects during 
their responses to the stimuli for happiness and sadness. In order 
to classify the frequencies and amplitudes as similar or different, it 
was necessary to determine as nearly as possible the extent of chance 
variation in these characteristics. As indicated previously, male con- 
trol subjects J and K were asked to produce three successive “ah” 
sounds as nearly similar as possible. From the oscillograms of these 
tones (J, nos. 51-3; and K, nos. 54-6, Fig. 3) we have assembled 
the data for Table III. 
TABLE III 


FREQUENCY DISPERSION OF TONES PRODUCED BY CONTROL SUBJECTS 


Marte SUBJECTS Frequencies (V.D.) 
Ist ‘‘ah 2nd ‘‘ah ird “ah Dispersior 
J 176 184 178 x 
K 135 138 135 3 


It will be observed that the control subjects in attempting to pro- 
duce at successive intervals three sounds that are exactly alike 
covered a frequency range of 8 v.d. and 3 v.d. respectively. As pre- 
viously suggested the number of control subjects is not great enough 
for these data td be conclusive. However, Weaver** reports that the 
mean pitch variation from the norm after a five minute interval is 
13 v.d. for 23 men and 11.4 for 20 women. On the basis of the fore- 
going data we have considered for purposes of rough comparison 
variations of 15 v.d. to be different; and variations of less than that 
amount to be similar. Also, we have judged changes in amplitude of 
more than 50 per cent to be different; and changes of lesser degrees 
to be similar. We realize that these determinations are not exact and 
that they are good only for very general considerations. The exact 
pitch and intensity discrimination of each subject would have been a 
more reliable basis for determining similarities and differences, but 
the need for this data was not anticipated by the experimenter until 
it was too late to obtain the information. 

Returning now to a consideration of the correspondence among 
the four columns of data in Tables I and II, we repeat that every 
one of the 19 subjects showed positive psychogalvanic reactions indi- 


‘2 Weaver, Andrew Thomas. Experimental Studies in Vocal Expression. 
J. Apl. Psychol. VIII: 23-51. March 1924. 
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cating the probable presence of an emotional state during the pres- 
entation of both types of stimuli. The subjective accounts coincide 
with these psychogalvanic records in every case unless we interpret 
as contradictory the statements of female subject T that she expe- 
rienced “no specific mood” and “a sort of rationalized sadness” fol- 
lowing the presentation of the stimuli for happiness and sadness 
respectively. It should be noted, however, that even these statements 
are indications of some emotionality. The resistance which this per- 
son displayed at the idea of being a subject in an experiment accounts 
to some extent perhaps for these rather peculiar subjective accounts. 
Apparently, these statements were made in an attempt to conceal her 
reactions, for the resultant voice waves reveal characteristic differ- 
ences in frequency, amplitude and form (oscillograms, nos. 141-2, 
Fig. 4.) 

Except for the interpretation that may be given to the subjective 
accounts reported by subject T, there is close correspondence between 
the subjective data and the psychogalvanic reactions. It will be ob- 
served in the subjective accounts that two of the subjects while re- 
porting definite emotional reactions did not respond in the charac- 
teristic manner indicated by all the rest of the subjects and the 
judgments of the many observers used in selecting these stimuli. 
One of these exceptions, female subject S, gave in substance a report 
of “‘sadness’ as her experience in response to both types of stimuli. 
The striking similarity between these two voice waves (oscillograms, 
nos. 136-7, Fig. 4) coincides perfectly with her subjective account. 
Both are clearly “sad” waves. A few facts taken from the life his- 
tory of subject S adds considerable insight and understanding to 
the striking coincidence between her voice waves and subjective 
analysis. Subject S was one of a large family of children. Inasmuch 
as her mother was not living she assumed the cares and responsibili- 
ties of that role in the family. As a consequence she had been denied 
most of the pleasures to which girls of her age are accustomed. On 
the stage she acted tragic roles splendidly, but was quite unsuccessful 
in her attempts to portray comedy types. 

The other exception, male subject I, gave practically the same 
subjective account of his reactions to the two types of stimuli which 
normally evoked states of happiness and sadness. This was evidently 
a keen analysis on the part of subject I for these two voice waves are 
practically the same in frequency and amplitude (oscillograms, nos. 
41-2, Fig. 4). It should be observed also, that these two subjective 
accounts while quite similar in emotional meaning are not repre- 
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sentative of the reactions which we found to be the normal responses 
to tuese stimuli, namely happiness and sadness. The oscillograms 
taken of the voice of Subject 1 are poor, but are included because of 
the.r deviation from the normal tendency in the results of this experi- 
ment. 

An analysis of all of the voice waves which accompanied states 
of happiness and sadness reveals that 13 subjects showed a charac- 
teristic difference in frequency while 16 subjects showed a character- 
istic difference in amplitude. Only three of the nineteen subjects 
(S, | and E) produced similar voice waves in response to stimuli 
which normally evoke states of happiness and sadness. As we have 
explained in the preceding paragraphs, the subjective accounts re- 
ported by subjects S and | explain the resemblance between their 
voice waves. For peculiar reasons these two subjects responded in a 
similar way to both stimuli. Their subjective accounts and voice 
waves are in perfect accord. 

However, the data of male subject E are clearly contradictory. 
In response to both types of stimuli he indicated a positive psycho- 
galvanic reaction and he gave the differential subjective response 
commonly designated, namely, happiness and sadness, yet his voice 
waves are quite similar in frequency and only slightly different in 
amplitude (oscillograms, nos. 21-2, Fig. 4). The only explanation 
we can offer for such incongruity of data is that the voice of this 
subject apparently is unresponsive to his psychological experiences. 
Among his “happy,” “sad” and ordinary tones there is a dispersion 
of only 5 v.d., while between his soft and loud tones there is a differ- 
ence of only 4 v.d. Such differences are undoubtedly chance varia- 
tions. These data indicate that subject E is pitch deaf. A pitch and 
intensity discrimination test of this subject especially would be reveal- 
ing, but the experimenter unfortunately did not foresee the desirability 
of obtaining such information. 

In general, then, we may say that with the exception of subject E 
there is almost a perfect correspondence among the psychogalvanic 
reactions, the subjective accounts and the voice waves produced while 
responding to stimuli for happiness and sadness. Just what does such 
complete correspondence among four independently recorded types 
of data relating to certain emotional reactions mean? In our estima- 
tion it represents about as complete proof of both the presence and 
expression of emotional states as we have been able to find in the 
field of experimental procedure. We have no motive for overesti- 
mating or exaggerating the parallelism or agreement which seem to 
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exist, for we believe that negative results should receive the same 


stress as positive. It seems that adherence to scientific truth, how- 
ever, necessitates the recognition and exposition of such correspond- 
ence. If the subjects did not experience emotional states in response 
to the combined stimuli of literature and music and if their voice 
waves did not reveal these reactions, it means that the judgments of 
a large majority of 220 observers of the literature and 308 observers 
of the music are erroneous, the psychogalvanic reactions are insignifi- 
cant, the experiences related by 19 intelligent subjects are delusions, 
while the accompanying vocal sounds recorded by means of the most 
accurate known technique present meaningless curves. 


ANALYSIS OF FREQUENCY IN THE EXPERIMENT ON 
EMOTIONAL STATES 
The frequencies of the tones produced by the various subjects are 
assembled in Table IV. It will be observed that vocal responses 
accompanying reactions to happy stimuli are an average of 27.78 v.d. 
higher for males and an average of 64.5 v.d. higher for females than 
the average frequencies of ordinary tones used by these groups 

















TABLE IV 
FREQUENCY TABLE 
MALE 
SUBJECTS HAPPY Sap ORDINARY Sort Loup 
A 154 115 115 101 155 
B 39 112 140 112 166 
® 207 130 141 101 199 
D 136 120 131 139 145 
E 142 140 137 127 131 
F 153 140 138 150 217 
G 145 113 109 133 176 
H 188 141 108 108 200 
| 123 21 118 109 161 
Means 154.1 125.8 126.3 120.0 172.2 
P.E.M. 5.6 2.9 2.9 3.7 5.9 
FEMALE 
SUBJECTS 
g 320 249 240 240 280 
M 299 273 236 207 245 
N 248 207 235 Lao 250 
O 408 302 368 312 463 
P 638 385 276 267 317 
Q 255 249 200 207 206 
R 289 229 294 212 333 
S 237 235 248 242 238 
: 291 232 231 246 266 
U 225 221 237 217 : 234 
Means 321 258.2 256.5 238.3 283.2 
P.E.M. 24.9 10.5 9.4 6.5 15.1 
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respectively. The reliabilities of these differences are .998 and .947 
respectively. Since the differences between the averages are statis- 
tically reliable and since 15 of 19 subjects exhibit this tendency, we 
feel safe in concluding that the emotional state known as happiness 
is characterized by a pitch considerably higher than the ordinary. 
The exceptions to this rule are found at approximately the same pitch 
as ordinary tones. However, the average frequencies of vocal tones 
produced in response to stimuli for sadness are practically the same 
as the average frequencies of ordinary tones used by both males and 
females. The differences between the averages were found to be 
statistically quite unreliable (.526 for both sexes). Since the average 
frequencies of tones used in response to stimuli for sadness are almost 
the same as the average frequencies of ordinary tones of both men 
and women, since the differences are statistically very unreliable, and 
since there is an almost equal distribution of subjects in either direc- 
tion from the ordinary tone, we feel justified in concluding that the 
emotional state known as sadness is characterized by a pitch approxi- 
mately the same as the ordinary. 

When the distribution among the frequencies of tones used by 
both sex groups for the expression of happy, sad and ordinary tones 
is considered, certain phenomena which the averages do not reveal 
become evident. In Fig. I male subjects are arranged along the 
ordinates in the order of the frequency of their ordinary tones. The 
frequencies used by each subject in response to the stimuli for happi- 
ness and sadness and for ordinary tones are plotted on the abcissas. 
From this graph a very interesting corollary becomes apparent: if 
the subject has an ordinary tone of low frequency, his sad state is 
expressed with one definitely higher; if he has an ordinary tone of 
high frequency, his sad state is expressed with one decidedly lower ; 
while if he has an ordinary tone of medium or average frequency, 
his sad state is expressed with one approximately the same. Female 
subjects exhibit a similar tendency. 

It might be nientioned here that we should not expect the tones 
of all subjects while experiencing happiness or sadness to deviate 
from the ordinary tones, for in a normal distribution of personality 
types we should expect to find a few subjects of the “Irish” manic 
type who are normally quite happy, elated and optimistic and whose 
ordinary tones closely approximate their “happy” tones; while on 
the other hand we should expect to get a few subjects of the prevail- 
ingly depressive type who are normally melancholy, sad and _ pessi- 
mistic and whose normal tones closely approach their “sad’’ tones. 
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The idea in which we are most interested is to discover the tenden- 
cies of those whose vocal characteristics do not classify them in either 
the manic or depressive groups. 

Of course the number of subjects used in these experiments does 
not warrant unequivocal and unmistakable conclusions. . But if fu- 
ture investigations corroborate our data, the writers of textbooks will 
have to revise their rules for the use of pitch during happy and sad 





Fic. 1 
Fic. 1. Variation in Frequencies of Fundamental: Male Subjects. 
Variation in the frequency of the fundamental used for “happy,” “sad” and 
ordinary tones of the vowel as in the word “ah.” A similar distribution occurs 
for female subjects. 


states. Objective records seem to indicate that the descriptivists are 
nearly correct concerning the expression and interpretation of pitch 
in relationship to happy states, but incorrect concerning these phe- 
nomena in relationship to sad states. 

So far as we have been able to determine, only one other attempt 
has been made to record the frequency of the voice during emotional 
reactions which are in any way comparable to happy or sad states. 
Lynch** reports that some material from a stage lighting catalogue 

88 Lynch, Gladys E. A Phonophotographic Study of Trained and Untrained 


Voices Reading Fagtual and Dramatic Material. Archives of Speech. I: 9-25. 
1934. 
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was used with subjects to determine their ordinary pitch range, and 
that another selection taken from Act II of O’Casey’s “Juno And The 
Paycock” was used to determine their pitch range for what is termed 
a “subdued and suppressed expression of grief.” From the data 
obtained Lynch states that for the emotional material both male and 
female subjects read with an average pitch level considerably above 
the level used during the reading of the factual material. An examina- 
tion of the graphs submitted reveals that what is meant by “consider- 
ably above” is an average of approximately 10 v.d. On the basis of 
data obtained from one other type of emotional material (termed 
“anger” ) Lynch concludes “that one of the more marked character- 
istics of the expression of emotion by the voice is a rise in pitch.’’*' 

We are inclined to question this general conclusion. We wonder 
if an average difference of only 10 v.d. is anything more than a 
chance variation. Our findings and those of Weaver*’ indicate that 
average differences in frequency as great as this may occur when 
subjects attempt after five or ten minute intervals to reproduce as 
nearly as possible the same sound. Is it not necessary to prove the 
statistical reliability of such differences before making such definite 
conclusions? Furthermore, it seems that from data concerning two 
emotional situations Lynch has generalized concerning the vocal phe- 
nomena of all emotionality. We wonder if the extent of the data 
warrants a generalization so inclusive. 

The data which we have recorded indicates very positively that 
the pitch level during the expression of sadness is generally no higher 
than the ordinary. In some cases it is lower. In view of our results 
which were found to be statistically reliable for 10,000 subjects, we 


are inclined to question the generalization made by Lynch. 


ANALYSIS OF FREQUENCY IN THE EXPERIMENT CONCERNING 
ORDINARY, SOFT AND Loup TONES 

Although in this experiment we are more concerned with the 
characteristic of force, an analysis of the frequencies used while 
producing ordinary, soft and loud tones is quite enlightening. These 
data computed from the voice waves recorded by the various subjects 
appear in Table IV. The old assertion that the pitch rises when 
the voice becomes louder is substantiated by these results. The aver- 
age frequency used by male subjects for soft tone is 120.0 v.d. and 


for loud tone, 172.22 v.d., an average rise of 52.22 v.d. The reliabil 


‘* Lynch, Gladys E., op. cit. p. 18. 


> Weaver, Andrew Thomas, of. cit., pp. 30-1. 
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ity of this difference is 1000. The average frequency used by female 
subjects for soft tone is 238.3 v.d. and for loud tone, 283.2 v.d., an 
average rise of 44.9 v.d. This difference has a reliability of .965. 

In view of the prevailing belief and the findings of Weaver*® 
that women use much greater fluctuations of pitch than men, it is 
interesting to note that in the production of loud tones the average 
rise in pitch is greater for males than for females. Weaver*’ also 
called attention to the fact that the average pitch of male voices is 
almost an exact octave lower than the average pitch of female voices. 
This means that with the same change in frequency the male voice 
accomplishes twice the alteration in pitch as the female. Striking 
evidence of the normal octave differential between the pitches of 
male and female voices is presented in our frequency table. These 
results show that the difference between the average frequency of 
tones used by the sexes is approximately an octave in the case of 
“happy,” “sad,” ordinary and soft tones. But for loud tones this 
octave differential is not maintained—the average pitch of male voices 
approaches more closely the average pitch of female voices. When 
we consider the fact that the males vocalized their soft tones an 
octave lower than the females, this greater average rise in frequency 
of loud tones evidenced by the males is even more significant. The 
average rise in pitch of loud tones made by males is 43 per cent of 
the average frequency which they used for soft tones; while the aver- 
age rise in the pitch of loud tones made by females is only 19 per cent 
of the average frequency which they used for soft tones. In other 
words, to produce loud tones, male subjects raised the pitches of their 
voices on the average more than twice as much as the female subjects. 

Is there any special reason why these phenomena should occur? 
We believe there is. An analysis of the nature of sound seems to 
answer that question. Loudness is determined by intensity, which is 
a product of the squares of the frequency and the amplitude 
(I = n*A*).** Thus, with the amplitude remaining the same, the 
intensity or loudness changes in proportion to the square of the fre- 
quency. The higher the frequency the greater the intensity. Hence, 
female voices being an octave higher than male voices have a natural 
advantage in producing great intensity. Apparently, men while at- 
tempting to produce loud sounds tend to compensate for their natural 


88 Weaver, Andrew Thomas, of. cit., pp. 49-50. 

87 [bid. 

38 Miller, D. C. The Science of Musical Sounds, pp. 53-54. The Macmillan 
Co., 1922. 
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handicap of low pitch by a greater rise in pitch than women who 
possess a natural advantage in this factor of intensity. 


Basic PitcH SPAN 


From the frequencies used for “happy,” “‘sad,”’ ordinary, soft and 
loud tones, we have data for what might be termed a “basic pitch 
span.” The term “basic” is suggested because inflectional changes 

TABLE V 


Basic PitcH SPAN 
Representing the Dispersion in the Frequencies of “Happy,” “Sad,” Ordinary, 
Soft and Loud Tones 

















AMOUNT OF AMOUNT OF 

MALE FREQUENCY FEMALE FREQUENCY 

SUBJECTS DISPERSION SuBJECTS DISPERSION 
i 15 S 13 
D 15 U 16 
I 52 N 43 
B 54 Q 55 
A 54 ‘3 60 
G 67 a 80 
I 79 M 92 
H 92 R 121 
G 106 O 161 
P 371 


Means 59.3 101.2 





are not included and because the frequency range was obtained with- 
out conscious reference to pitch. Table V contains the pitch span for 
all five conditions. The subjects are arranged in their sex groups 
from the least to the greatest dispersion. Considering the octave at 
which they were vocalizing this group of male subjects used on the 
average a slightly greater span than the female subjects. This so- 
called “basic pitch span” does not represent nearly the amount of 
dispersion found by Weaver for the inflectional.*® 


ANALYSIS OF FORCE 

The term “force” as it is applied generally to speech sounds refers 
to the psychological concept of “loudness” or “intensity.” In fact 
most writers use the term “force’’ psychologically with no great cer- 
tainty as to what it means. As mentioned in a preceding paragraph, 
Miller expresses intensity in terms of energy with the resultant 
formula that intensity is a product of the squares of the frequency 
and the amplitude.*® Physically, force represents pressure and is 


39 Weaver, Andrew Thomas, of. cit., pp. 47-50. 
40 Miller, D. C., op. cit., pp. 53-54. 
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closely related to energy, for energy is a product of force and dis- 
placement. Force is a product of the mass and acceleration. When 
mass is expressed in grams and acceleration in centimeters per second 
per second, force is expressed in dynes.'' A dyne is defined as the 
“force which acting for one second upon a l-gram mass, produces a 


change in its velocity of 1 centimeter per second.”'? To obtain some 


idea of the magnitude of the dyne, “hold a five-cent piece in the palm 
of your hand. The earth pulls this with a force of 5 grams, or with 
the force of about 5000 dynes.’ The relationship between force and 
energy becomes more apparent when one compares the two for- 
mulae :'* 
Force = 427° mn* A (dynes) 
Knergy = 27° mn? A* (ergs) 

m refers to the mass in grams; n to the frequency; and A to the 
amplitude in centimeters. Dividing the expression for energy by the 


expression for force we obtain the factor — 


~~. Thus, force may be 


multiplied by — to obtain a determination of energy in ergs. We have 


chosen to express our analyses in terms of pressure or the physical 
concept of force (dynes per sq. cm.). Similar expressions have been 
made by Crandall and MacKenzie.** 

How can the force represented in a voice wave be determined ? 
It is generally known and accepted that the complex waves of vocal 
tones are composed of simple waves representing simple tones or 
partials. To ascertain the force represented in a complex wave, then, 
we must know the frequencies and amplitudes of the several partial 
or component waves. The harmonic analyses of our waves were 
made with a mechanical analyzer through the courtesy of the Bureau 
of Standards of the Department of Commerce, United States Gov- 
ernment, Washington, D. C. Since only a limited number could be 
analyzed, we chose the five waves (“happy,” “sad,” ordinary, soft 
and loud) of male subject A and female subject L. Preliminary 


analyses indicated that the voice waves of these two subjects were 


#1 Duncan, John, and Starling, S. G. A Textbook of Physics, pp. 671-72 
London, 1927. 

42 Millikin, Robert Andrews; Gale, Henry Gordon; and Edwards, Charles 
William. A First Course in Physics for Colleges, p. 147. Ginn & Co. 1928 

43 [bid., p. 19. 

‘4 Duncan, John, and Starling, S. G., op. cit., pp. 671-72. 

‘5 Crandall, I. B., and MacKenzie, D., of. cit., p. 128. 
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representative of the averages of their sex groups. For purposes of 
analysis the voice curves were enlarged to a standard wave length of 
20 cm. The results of the analyses with the computations of force 
therefrom are contained in Tables VIII to XVII entitled “Harmonic 
Analysis and Determination of Force.” The following is an explana- 
tion of the various columns of data: 

Column |: The components up to thirty. Beyond this the anal- 
ysis is not considered reliable. 

Column II: The frequency of the respective components com- 
puted from the frequency of the fundamental or first component. 

Column III: The analyzed amplitude in percentage of the total 
amplitude of the wave. This column appears for all waves except the 
“sad” tone of Subject A, an analysis of which was supplied in centi- 
meters. 

Column IV: The analyzed amplitude in centimeters. Owing to 
the fact that our calibrations were made in terms of actual amplitude 
in centimeters, it was necessary to convert the percentage values of 
amplitude (Column III) into absolute values. The Bureau of Stand- 
ards supplied the following factors by which the percentages were 


converted into centimeters of amplitude : 


TABLE VI 


CONVERSION FACTORS 


Subject A: “happy” wave ... 0.54 
Subject A “sad” wave (supplied in cn 

Subject A ordinary wave 0.30 
Subject A soit wave 2.0 
Subject A loud wave . 1.0 
Subject L: “happy” wave : 0.69 
Subject | “sad” wave ... 0.25 
Subject L ordinary wave . 0.40 
Subject | soft wave .... ().24 
Subject | loud wave 0.51 


Multiplying the percentages of analyzed amplitude of all the com- 
ponents of the wave (the data in Column III) by the factor for that 
particular wave, we obtain the analyzed amplitude in centimeters (the 
data in Column IV). 

Column V: Actual amplitude in centimeters. As stated pre- 
viously, all the waves were projected and drawn to a standard wave 
length of 20 cm. for the purpose of harmonic analysis. The data in 
Column IV is an analysis of the components of the 20 cm. wave. 
Hence the results are disproportionate to the extent of the enlarge- 


ment. From the ratio of the length of the original wave to the length 











112 SPEECH MONOGRAPHS 


of the enlarged wave a reduction factor was obtained whereby the 
amplitudes of all the components could be reduced to their actual 
value. A table of these reduction factors is submitted below: 











TABLE VII 
RepucTION FAcTorRS 
LENGTH OF LENGTH OF 
SUBJECT Wave ORIGINAL WAVE ANALYZED WAVE REDUCTION 

(cm.) (cm.) FAcToR 
A “happy” 1.65 20 .0825 
A “sad” 2.8 20 .115 
A ordinary 2.2 20 oat 
A soft ‘ie 20 125 
A loud 1.64 20 .082 
ie “happy” 0.775 20 .0388 
4 “sad” 1.0 20 .05 
L ordinary 1.025 20 .0513 
ks soft 1.07 20 .0535 
i loud 0.88 20 .044 





When we multiply the analyzed amplitude in cm. of the various 
components of the wave (data in Column IV) by the reduction factor 
for that particular wave we rectify the element of enlargement and 
obtain the actual amplitude of the various components in centimeters 
(data in Column V). 

Column VI: Dynes per sq. cm. at 3.6 cm. double deflection. The 
procedure by which the calibrations of the condenser microphone, 
vacuum tube amplifier and oscillograph were combined to determine 
the dynes per sq. cm. of force required to produce a double deflection 
of 3.6cm. on the film is as follows: 

(1) From the calibration chart of the microphone we learn that 
the e.m.f. at 0 decibels = 2.6 & 10°* volts/bar. 

(2) At 1000 cycles the output of the microphone is —2.5 deci- 
bels. 

(3) A decibel = 10 log.,, of the square of the voltage ratio. 
Hence, a decibel = 20 log.,, of the voltage ratio. 

(4) Therefore, the voltage required at 1000 cycles (—2.5 deci- 
bels) will be: 


7 voltage at O decibels 
2.5 = 20 log.,, 








voltage at 2.5 decibels 


Substituting the known voltage at 0 decibels and letting “x’’ repre- 
sent the voltage at —2.5 decibels, we have the equation: 


2.6 X 10° 


x 


2.5 = 20 log... 
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(5) When this is solved we get: 
x = 1.94 & 10° volts/bar. 


This is the output of the microphone which 1 dyne per sq. cm. of 
force will produce at 1000 cycles. In order to be accurate this voltage 
should be divided by K, the calibration constant of the microphone. 
Since K was estimated to be approximately 1, this element has been 
eliminated from further consideration. 

(6) From the calibration for low sensitivity we discover that for 
3.6cm. double deflection on the film it required 35 & 10°° volts 
input to the amplifier at 1000 cycles. 

(7) Since 1 dyne per sq. cm. of force produces at 1000 cycles 
an output of 1.94 « 10° volts from the microphone, it will require 
as many dynes per sq. cm. of force at 1000 cycles to produce 3.6 cm. 
double deflection on the film as: 

35 & 10° 
1.94 « 10° 


This is the amount of force submitted in the frequency calibration 
for low sensitivity at 1000 cycles. 

Column VII: The dynes per sq. cm. in the component. It will 
be observed that in Column V we have the actual amplitude of each 
component of the wave in centimeters at the respective frequencies ; 


= 18 dynes per sq. cm. 


while in Column VI we have the amount in dynes per sq. cm. of 
force required to produce a double deflection of 3.6cm. on the film 
at the same respective frequencies. The data in Column V is a 
measurement of amplitude, whereas the data in Column VI is a cal- 
ibration of the double deflection. Since the amplitude of a wave is 
one-half of the double deflection it is necessary to divide the double 
deflection represented in Column VI (3.6cm.) by two to obtain the 
amplitude value of the calibration (1.8cm.). We found the amount 
of deflection to be practically linear hence the dynes per sq. cm. of 
force represented in the amplitude of the components listed in Col- 
umn V can be computed. Let us illustrate the computation using 
the first component of male subject A’s tone expressing happiness 
(Table VIII). From column VI we learn that at the frequency of the 
first component, 10.5 dynes per sq. cm. of force at the microphone 
will produce an amplitude of 1.8cm. on the film (3.6cm. double de- 
flection). Now, we wish to determine the amount in dynes per sq. 
cm. of force required to produce at the same frequency an amplitude 
of 0.064 cm., the actual measurement of the first component (Column 
V). To produce an amplitude of 0.064 cm. it will require the pro- 
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portionate part of 10.5 dynes per sq. cm. that exists in the ratio of 
0.064 cm. to 18cm. Therefore, the problem is one of ratio and 
proportion : 


Solving, we get: x 


LS : 105 ::O0004 :x. 


0.374 dynes per sq. cm., which is the force at 


the microphone of the first component in Subject A’s tone expressing 


happiness. The force of each of the remaining components was com- 


puted in a similar manner. 
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TABLE VIII 


HARMONIC ANALYSIS AND DETERMINATION 


OF For 


Subject A (male): Tone expressing happiness 


I—Component. 
1I1—Frequency. 
111—Analyzed amplitude in %. 
1V—Analyzed amplitude in cm. 
V—Actual amplitude in cm. 
VI—Dynes per sq. cm. at 3.6 em. double 
Vil—-Dynes per sq. cm. in component. 


i] II] [\ \ 
154 1.42 0.77 064 
308 4.06 2.19 181 
462 2.92 1.58 13 
616 8.93 4.82 398 
770 7.38 3.99 329 
924 1.85 1.0 O83 
1078 6.39 3.45 285 
1232 2:59 6.80 561 
1386 2.99 1.6] 33 
1540 Lee 1.24 102 
1694 3.58 1.93 159 
1848 4.89 2.64 218 
2002 3.20 1.76 145 
2156 5.56 3.0 . 248 
2310 4.50 2.43 20 
2464 1.42 0.77 064 
2618 2.66 1.44 119 
2772 1.86 1.0 083 
2926 1.61 87 072 
3080 1.96 1.06 087 
3234 1.14 .62 051 
3388 2.05 1.11 (92 
3542 - 3.49 1.88 155 
3696 0.96 0.52 043 
3850 | 0.82 068 
4004 0.65 0.35 029 
4158 1.98 1.07 O88 
4312 0.9] 0.49 040 
4466 2.01 1.09 090 
4620 3.19 1.72 .142 
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.94 
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76 
.69 
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Average force tor 20 components—0.7411 dynes per sq. 
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VII 
374 
942 
63% 
862 
476 
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TABLE IX 
HARMONIC ANALYSIS AND DETERMINATION OF FORCE 
Subject A (male): Tone expressing sadness 
I—Component. 
11—Frequency. 
I V—Analyzed amplitude in cm. 
V—Actual amplitude in cm. 
VI—Dynes per sq. cm. at 3.6 cm. double deflection. 
V1II—Dynes per sq. cm. in component. 


I] lV \ VI VII 
115 1.06 .122 11.4 772 
230 1.09 .125 9.67 672 
345 0.70 .081 9.22 .414 
460 0.79 091 8.84 446 
575 Loo .153 8.52 .724 
690 2.24 .258 8.25 1.182 
805 0.38 .044 8.01 .196 
920 0.74 O85 7.82 .370 
1035 1.31 .151 7.63 .64 
1150 2.20 .253 7.48 1.052 
1265 0.33 038 7.37 .154 
1380 0.28 .032 1.25 .128 
1495 0.27 .031 7.12 .122 
1610 0.17 02 7.0 .078 
1725 0.20 023 6.86 .088 
1840 0.06 .007 6.72 026 
1955 0.09 01 6.58 .036 
2070 0.13 015 6.41 .054 
2185 0.43 049 6.24 .170 
2300 1.11 .128 6.05 .430 
2415 0.11 .013 5.88 .042 
2530 0.16 018 5.4 .058 
2645 0.29 033 5.51 .102 
2760 0.28 032 5.32 .094 
2875 0.04 005 5.81 .014 
2990 0.13 O15 4.9] .04 
3105 0.34 03¥ 4.74 102 
3220 0.81 093 4.59 .238 
3335 - 1.01 .116 4.43 . 286 
3450 0.43 049 ‘3 118 


Average force for 20 components—0.3877 dynes per sq. cm. 
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TABLE X 


HARMONIC ANALYSIS AND DETERMINATION OF FORCE 
Subject A (male): Ordinary tone 
I—Component. 
II1—Frequency. 
Ii1I—Analyzed amplitude in %. 
IV—Analyzed amplitude in cm. 
V—dActual amplitude in cm. 
VI—Dynes per sq. cm. at 3.6 cm. double deflection. 
VII—Dynes per sq. cm. in component. 


II III IV V VI 
115 2.14 0.64 .07 11.4 
230 2 ae 0.82 .09 9.67 
345 1.48 0.44 .048 9.22 
460 2.54 0.76 .084 8.84 
575 6.35 1.91 me | 8.52 
690 14.26 4.28 .471 8.25 
805 6.78 2.03 sane 8.01 
20 5.19 1.56 .172 7.82 
1035 8.45 . 2.54 .279 7.63 
1150 14.70 4.41 .485 7.48 
1265 1.09 0.33 .036 7.37 
1380 0.22 0.07 .008 7.25 
1495 2.68 0.8 .088 pe 
1610 0.87 0.26 .029 7.0 
1725 0.94 0.28 .031 6.86 
1840 5.08 1.52 .167 6.72 
1955 9.36 2.81 .309 6.58 
2070 2.25 0.68 .075 6.41 
2185 1.05 0.32 .035 6.24 
2300 1.92 0.58 .064 6.05 
2415 1.02 0.31 .034 5.88 
2530 0.14 0.04 .004 5.7 
2645 0.77 0.23 .025 5.51 
2760 1.48 0.44 .048 5.32 
2875 1.71 0.51 .056 5.11 
2990 1.16 0.35 .039 4.91 
3105 0.54 0.16 .018 4.74 
3220 1.16 0.35 .039 4.59 
3335 1.23 0.37 .041 4.43 
3450 0.65 0.2 .022 4.3 


Average force for 20 components—0.6395 dynes per sq. cm. 
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TABLE XI 
HARMONIC ANALYSIS AND DETERMINATION OF FORCE 
Subject A (male): Soft tone 
I—Cemponent. 
I1—Frequency. 
III—Analyzed amplitude in %. 
IV—Analyzed amplitude in cm. 
V—Actual amplitude in cm. 
VI—Dynes per sq. cm. at 3.6 cm. double deflection. 
VII—Dynes per sq. cm. in component. 


II III IV V VI 
101 11.33 2.95 . 368 5.10 
202 5.25 1.37 .171 4.20 
303 7.80 2.03 .253 4.20 
404 2.55 0.66 .083 . 4.20 
505 5.48 1.43 .178 4.22 
606 10.07 2.62 .327 4.25 
707 9.29 2.42 .302 4.25 
808 2.93 0.76 .095 4.25 
909 5.48 1.43 .178 4.17 
1010 2.37 0.62 .077 4.10 
1111 13.34 3.47 .433 4.02 
1212 1.33 0.35 .043 3.94 
1313 1.44 0.37 .047 3.80 
1414 0.89 0.23 .029 3.é2 
1515 0.83 0.22 .027 3.68 
1616 0.89 0.23 .029 3.65 
1717 1.49 0.39 .048 3.60 
1818 1.11 0.29 .036 3.55 
1919 1.05 0.27 .034 3.32 
2020 2.32 0.60 .075 3.50 
2121 1.ze 0.32 .040 3.43 
2222 0.39 0.10 .013 3.38 
2323 Lae 0.35 .043 3.30 
2424 lig 0.30 .038 3.23 
2525 1.05 0.27 .034 3.15 
2626 0.78 0.20 .025 3.05 
2727 0.72 0.19 .023 2.98 
2828 1.49 0.39 .048 2.90 
2929 ° 2.49 0.65 .080 2.85 
3030 1.88 0.69 .086 2.80 


Average force for 20 components—0.3328 dynes per sq. cm. 
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TABLE XII 
HARMONIC ANALYSIS AND DETERMINATION OF FORCE 
Subject A (male): Loud tone 
I—Component. 
1]—Frequency. 
Ij1I—Analyzed amplitude in 9%. 
1V—Analyzed amplitude in cm. 
V—Actual amplitude in cm. 
VI—Dynes per sq. cm. at 3.6 cm. double deflection. 
ViIl—Dynes per sq. cm. in component. 


II III I\ V VI 
155 1.37 Las .112 24.6 
310 4.19 4.19 . 343 22.8 
465 7.00 7.00 .574 21.4 
620 4.06 4.06 . 333 20.3 
775 8.15 8.15 .668 19.3 
930 4.73 4.73 . 388 18.2 
1085 22.65 22.65 1.857 17.4 
1240 2.10 2.10 .172 16.6 
1395 3.11 ee .255 16.0 
1550 2.16 2.16 .177 3.0 
1705 2.90 2.90 .238 15.0 
1860 2.76 2.76 .226 14.4 
2015 0.26 0.26 021 13.8 
2170 4.86 4.86 398 [3.3 
2325 8.61 8.61 706 12.8 
2480 2.16 2.16 Rr 12.2 
2635 2.50 2.50 205 11.6 
2790 0.31 0.31 .025 1t.2 
2945 0.27 0.27 .022 10.6 
3100 1.43 1.43 Br 10.1 
3255 3.24 3.24 266 9.6 
3410 0.87 0). 87 .071 9.4 
3565 0.42 0.42 034 9.2 
3720 2.13 2.43 175 8.9 
3875 2.45 2.45 201 8.7 
4030 1.48 1.48 121 8.5 
4185 1.24 1.24 101 8.3 
4340 0.16 0.16 013 8.1 
4495 1.08 1.08 O88 8.0 
4650 32 1.32 .108 7.9 


Average force for 20 components—3.3121 dynes per sq. cm. 
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TABLE XIII 
HARMONIC ANALYSIS AND DETERMINATION OF Forct 
Subject L (female): Tone expressing happiness 
I—Component. 
II—Frequency. 
[11—Analyzed amplitude in %. 
{V—Analyzed amplitude in cm 





V—Actual amplitude in cm. 
V I—Dynes per sq. cm. at 3.6 cm. double deflection 

Vil—Dynes per sq. cm. in component. 

LI If] LV V VI VII 
320 8.37 5.78 224 9.31 1.158 
640 18.67 12.88 500 8.36 2.a6e 
960 27.25 18.80 .729 Fe 3.138 
1280) 17.34 11.96 .464 7.35 1.894 
1600 2.24 1.55 069 7.01 . 234 
1920 2.05 1.41 .055 6.62 .202 
2240 0.58 0.40 016 6.15 .054 
2560 1.82 1.26 049 5.65 .154 
2880 4.95 3.42 .133 5.10 .376 
3210 4.01 ry 6 f .107 4.60 274 
3520 } He 1.55 .060 4.22 .140 
3840 2.24 1.54 .060 3.95 132 
4160 2.19 1.5] .059 3.76 .124 
4480 0.45 0.31 O12 3.60 .024 
4800 0.53 0.37 .014 3.50 028 
5120 0.55 0.38 .O15 3.40 028 
5440 0.68 0.47 .018 3.31 .034 
5760 0.31 0.21 .008 3.25 .014 
6080 0.10 0.70 .027 3.20 048 
6400 0.38 0.26 010 3.16 018 
6720 0.12 0.08 .003 3.12 006 
7040 0.22 0.15 .006 3.10 .010 
7360 0.58 0.40 .016 3.10 .028 
7680 0.57 0.39 015 3.09 .026 
8000 0.20 0.14 .005 3.08 008 
8320 0.21 0.14 005 3.08 008 
8640 0.36 0.25 010 3.08 O18 
8960 0.10 0.70 .027 3.08 046 
9280 0.46 0.32 012 3.07 .020 
9600 0.15 0.10 .004 3.07 006 


Average force for 20 components—0.5198 dynes per sq. cm 
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TABLE XIV 


HARMONIC ANALYSIS AND DETERMINATION OF FORCE 


Subject L (female): Tone expressing sadness 
I—Component. 
I]—Frequency. 
Il1I—Analyzed amplitude in %. 
I1V—Analyzed amplitude in cm. 
V—Actual amplitude in cm. 
VI—Dynes per sq. cm. at 3.6 cm. double deflection. 
VII—Dynes per sq. cm. in component. 


II III IV V VI 
249 8.21 2.05 .102 9.58 
498 10.28 2.34 .128 8.73 
747 8.77 2.19 .109 8.13 
996 17.25 4.31 .215 7.69 
1245 14.43 3.61 .180 7.39 
1494 0.68 0.17 .008 Juke 
1743 0.23 0.06 .003 6.84 
1992 1.47 0.37 .018 6.52 
2241 0.72 0.18 .009 6.15 
2490 0.38 0.09 .004 Ee 
2739 2.03 0.51 .025 3:00 
2988 1.16 0.29 .014 4.91 
3237 11.14 2.78 .139 4.57 
3486 2.41 0.60 .030 4.26 
3735 2.22 0.55 .027 4.02 
3984 1.24 0.31 .015 3.85 
4233 1.13 0.28 .014 Side 
4482 1.39 0.35 .017 3.60 
4731 0.60 0.15 .007 cB 
4980 2.80 0.54 .027 3.44 
5229 3.80 0.95 .047 3.36 
5478 2.03 0.51 .025 3.30 
5727 0.41 0.10 .005 3.25 
5976 0.87 0.22 O11 3.21 
6225 1.13 0.28 .014 3.18 
6474 0.34 0.08 .004 3.15 
6723 0.72 0.18 .009 3.42 
6972 1.36 0.34 .017 3.10 
7221 0.34 0.08 .004 3.10 
7470 1.05 0.26 .003 3.10 


Average force for 20 components—0.2110 dynes per sq. cm. 
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TABLE XV 
HARMONIC ANALYSIS AND DETERMINATION OF FORCE 
Subject L (female): Ordinary tone 
I—Component. 
II—Frequency. 
I1I—Analyzed amplitude in %. 
I1V—Analyzed amplitude in cm. 
V—aActual amplitude in cm. 
VI—Dynes per sq. cm. at 3.6 cm. double deflection. 
VII—Dynes per sq. cm. in component. 


II III IV V VI VII 
240 7.13 2.85 .146 9.62 .780 
480 9.62 3.85 .198 8.78 .966 
720 15.75 6.30 .323 8.18 1.468 
960 19.04 7.62 .391 7.75 1.684 
1200 19.42 PPS .399 7.43 1.646 
1440 1.61 0.64 .033 7.18 ieee 
1680 2.49 1.0 .051 6.92 .198 
1920 1.06 0.42 .022 6.62 080 
2160 0.91 0.36 .018 6.28 .062 
2400 0.38 0.15 .008 5.90 .026 
2640 1.91 0.76 .039 5.52 .120 
2880 0.93 0.37 .019 5.10 .054 
3120 5.34 2.14 .110 4.72 .288 
3360 0.91 0.36 .018 4.40 .044 
3600 1.46 0.58 .030 4.14 .068 
3840 0.63 0.25 .013 3.95 .028 
4080 1. 0.44 .023 3.80 .048 
4320 1.56 0.62 .032 3.68 .066 
4560 1.69 0.68 .035 3.58 .070 
4800 1.36 0.54 .028 3.50 .054 
5040 0.38 0.15 .008 3.42 .016 
5280 0.15 0.06 .003 3.34 .006 
5520 0.83 0.33 .017 3.29 .032 
5760 0.48 0.19 .010 3.25 .018 
6000 0.10 0.04 .002 3.21 .004 
6240 0.86 0.34 .017 3.18 .030 
6480 L.t2 0.45 .023 3.15 .040 
6720 0.45 0.18 .009 3.12 .016 
6960 0.98 0.39 .020 3.10 .034 
7200 0.35 0.14 .007 3.10 .012 


Average force for 20 components—0.394 dynes per sq. cm. 
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TABLE XVI 
HARMONIC ANALYSIS AND DETERMINATION OF Forct 
Subject L (female): Soft tone 
I—Component. 
I[1—Frequency. 
IjI—Analyzed amplitude in % 
[1V—Analyzed amplitude in cm. 
V—Actual amplitude in cm. 
ViI—Dynes per sq. cm. at 3.6 cm. double deflection 
VII—Dynes per sq. cm. in component. 


II III IV V Vi 
240 19.68 4-72 .252 4.20 
480 10.40 2.50 .134 4.22 
720 8.48 2.04 .109 4.25 
960 9.19 2.21 .118 4.13 
1200 8.08 1.94 .104 3.95 
1440 0.54 0.13 .007 3.88 
1680 1.38 0.33 O18 3.62 
1920 1.87 0.45 .024 3.52 
2160 1.69 0.41 .022 3.40 
2400 1.56 0.37 .020 3.25 
2640 4.15 1.0 .053 3.05 
2880 4.42 1.06 .057 2.87 
3120 0.85 0.20 O11 re i 
3360 1.52 0.36 .019 2.67 
3600 3.79 0.91 .049 2.65 
3840 0.80 0.19 .O10 2.62 
4080 1.21 0.29 .O1S 2.60 
4320 1.87 0.45 .024 2.58 
4560 7.01 1.68 .090 2.59 
4800 1.47 0.35 .019 2.08 
5040 1.83 0.44 .023 Ze 
5280 2.23 0.54 .029 2.52 
5520 0.22 0.05 .003 2.52 
5760 1.43 0.34 018 2sae 
6000 0.94 0.23 .012 2.52 
6240 0.67 0.26 .014 Fe 
6480 0).22 0.05 .003 2.52 
6720 0.31 0.07 .004 2.52 
6960 1.47 0.35 .019 2.52 
7200 0.67 0.16 008 2.52 


Average force for 20 components—0.1168 dynes per sq. 
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TABLE XVII 
HARMONIC ANALYSIS AND DETERMINATION OF ForCE 


Subject L (female): Loud tone 
I—Component. 
I]—Frequency. 
IjI—Analyzed amplitude in %. 
IV—Analyzed amplitude in cm. 
V—Actual amplitude in cm. 
Vi—Dynes per sq. cm. at 3.6 cm. double deflection. 
VII—Dynes per sq. cm. in component. 


I II III IV V VI VII 
1 280 4.77 2.43 .107 23.0 1.368 
2 560 9.41 4.80 211 20.8 2.438 
3 840 23.58 12.03 .529 18.8 5.526 
4 1120 17.63 8.99 .395 17.2 3.774 
5 1400 7.47 3.81 .168 16.0 1.494 
6 1680 3.34 1.70 .075 15.1 .630 
7 1960 1.93 0.98 .043 14.0 .334 
8 2240 1.18 0.60 .026 13.0 .188 
9 2520 1.55 0.79 .035 12.0 .234 
10 2800 2.55 1.30 .057 11.1 .352 
11 3080 8.04 4.10 .180 10.2 1.020 
12 3360 1.74 0.89 .039 9.5 .206 
13 3640 1.14 0.58 .025 9.0 .126 
14 3920 0.46 0.23 .010 8.6 .048 
15 4200 4.04 2.06 .091 8.3 .420 
16 4480 1.18 0.60 .026 8.0 .116 
17 4760 0.79 0.40 .018 7.8 .078 
18 5040 3.36 1.71 .075 7.6 .316 
19 5320 0.70 0.36 .016 7.6 .068 
20 5600 0.50 0.26 .O11 7.5 .046 
21 5880 0.62 0.32 .014 7.5 .058 
22 6160 0.29 0.15 .007 7.4 .028 
23 6440 0.75 0.38 .017 7.4 .070 
24 6720 0.19 0.10 004 7.5 .016 
25 7000 0.52 0.27 .012 7.6 .050 
26 7280 0.54 0.28 .012 7.6 .050 
27 7560 0.66 0.34 .015 7.6 .064 
28 7840 0.27 0.14 .006 re .026 
29 8120 0.19 0.10 .004 7.8 .018 
30 8400 0.58 0.30 .013 7.9 .058 


Average force for 20 components—0.9391 dynes per sq. cm. 


Inasmuch as the higher partials in the tones of female subject L 
ran up into frequencies not calibrated because of doubt that the re- 
cording apparatus was responsive to them, comparisons are made 
with the averages of only twenty components. The calibration curves 
were extropolated and the probable values of the components from 
21 to 30 were computed for subject L to show that these are rela- 
tively unimportant. 

At this juncture one point should be made clear: we make no 
extravagant claims concerning the reliability of the data for force. 
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If all the apparatus remained constant in its performance then the 
results are reasonably reliable. We took every precaution within our 
knowledge to preserve uniformity in its operation. The voltages 
were checked before and after experiments. The calibration of the 
amplifier and oscillograph was taken before and after the whole 
series of experiments. But of course this does not include the con- 
denser microphone. Generally, this type of transmitter holds its 
characteristics over a period of a few months. But we have no pos- 
itive proof that this particular transmitter did not change its respon 
siveness. We have only the original calibration and the reputation 
of the condenser microphone to validate our data. Furthermore, we 
make no bold assertions concerning the value of harmonic analysis. 
In fact we recognize the criticisms of those who favor inharmonic 
analysis. We selected the method of harmonic analysis because lead- 
ing physicists maintain that both methods produce much the same 
results. Some may be inclined to question the effect of phase. But 
it should be remembered that we are studying not a particular point 
in the wave form but the wave as a whole. Concerning the question 
Miller has this to say :*° 


“While systematic study of the phases has not yet been made, no evidenc: 
has appeared which indicates that the phase relation of the partials has any 
effect upon the quality of the tone. If tone quality varies with phase relations 
the variations certainly are very small in comparison with those due to othe: 
influences.” 


Others may criticize our endeavor to compute absolute instead of 
relative values because of the greater chance of error. We appreciate 
the possibility of truth in this criticism but our defense is that the 
hazard of error should not confound the attempt to discover addi- 
tional valuable in formation. 

We recognize that data from two subjects are not sufficient to be 
conclusive. But, on account of the difficulty of getting harmonic an- 
alyses and the magnitude of the task of computation these are all that 
could be included in this study. However, the wave forms of these two 
subjects were chosen because by actual measurement and computation 
they were found to be quite representative of the tendency in each 
group. We have good reason to believe, therefore, that complete 
analyses of the remaining curves would substantiate the conclusions 


drawn concerning these waves. 


46 Miller, D. C.. op. cit.. p. 63. 
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THe Force oF THE COMPONENTS IN “Happy,” “Sap,” 
ORDINARY, SOFT AND Loup TONES 

The force of the various components in each type of tone is 
found in Column VII of the tabulations entitled “Harmonic Anal- 
ysis and Determination of Force.” In order to make these results 
more intelligible averages of the dynes per sq. cm. in the first twenty 
components have been computed and assembled in the following 
summary tables: 

TABLE XVIII 


SUMMARY TABLE OF FORCE 
Experiment on Emotional States 


AVERAGE Force oF 20 COMPONENTS 
IN DYNES PER SQ. CM 


SUBJECT happy ‘sad’ ordinary mean of 
h” and ‘‘s 
A 7411 . 3877 6395 . 5644 


| 5198 2110 394 3654 





It will be perceived readily that both subjects used approximately 
double (subject A, 91% increase: and subject L, 146% increase) 
the amount of force in tones expressing happiness as in tones ex- 
pressing sadness; also that the ordinary tones of both are only 
slightly greater in average force than the means of the “happy” and 
the “sad.” To give a visual image of the relative strength of “happy,” 
“sad” and ordinary tones for each subject we have included the 
graphs, Figs. 5 and 6. It would seem, then, on the basis of these data 
that writers are correct in their assumption that happy states are 
characterized by tones of greater and sad states by tones of lesser 
than the ordinary amounts of force. However, our data give definite- 
ness to these relationships which previously have been expressed in 
a rather vague and indeterminate manner. These results seem to 
indicate, also, that as a criterion for differentiating the vocal expres- 
sions of such emotional reactions as happiness and sadness the aspect 
of force is more reliable than the aspect of pitch. Most writers have 
named pitch as the criterion for differentiating the vocal expressions 
of all emotional reactions. 

TABLE XIX 
SUMMARY TABLE OF FORCE 
Experiment ‘Concerning Soft, Ordinary and Loud Tones 


AVERAGE Force oF 20 CoMPONENTS 
IN DYNES PER SQ. CM 
soft ordinary loud 
\ . 3328 .6395 3.3121 
# .1168 394 .939] 
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The tables entitled “Harmonic Analysis and Determination of 
Force” and the summary table above make apparent the following 
conclusions in the experiment to determine the force of soft, ordi- 
nary and loud tones according to the subject’s concept: 

(1) Female subject L and male subject A used eight and ten 
times as much average force at the microphone respectively for loud 
as for soft tones. 

(2) Both subjects used two to three times as much average force 
at the microphone for ordinary as for soft tones. 

(3) The male subject used almost twice the force at the micro- 
phone for his ordinary tone and approximately three times the force 
at the microphone for his soft and loud tones as the female subject. 
This is rather striking evidence of the probable fact that the male 
subject compensates for the handicap of a low pitch in obtaining 
intensity by using in general three times as much force as the female 
subject. Also, because of the handicap which a voice of low fre- 
quency possesses for the production of loud or intense sounds, the 
male compensates with both a greater rise in pitch and a greater 
increase in force than the female. 

(4) One phenomenon is peculiar to the loud tones of both sub- 
jects: the force is more concentrated at one frequency than in any 
of the other tones—subject A at 1085 v.d. and subject L at 840 v.d. 
This is revealed especially by the curves showing the distribution of 
force in all the tones of each subject (see Figs. 5 and 6). This means 
perhaps that for loud tones one cavity supplies more than its normal 
proportion of resonance. 

It should be recalled that in this experiment we used a different 
degree of sensitivity in the vacuum tube amplifier for ordinary, soft 
and loud tones. This rather rough check of the difference in force 
plus the fact that the waves of subjects A and L are representative 
of the average frequencies and amplitudes of those exhibited by the 
sex groups respectively, leads us to believe that the results obtained 
from the minute analyses of the tones produced by these two subjects 
will hold true for each group of subjects. 


ANALYSIS OF THE QUALITY OF TONES EXPRESSING 
HAPPINESS AND SADNESS 


Most scientists are agreed that vocal quality is determined by the 
shape or configuration of the wave. On this point we quote Miller :* 


47 Miller, D. C., op. cit., p. 59. 





5 
' 


sae 


' 
4 
‘ 
{ 





to Roe een Oe 


weet 


sec 


CALIBRATED RECORDING OF VOCAL TONES 127 


“Since pitch depends upon frequency, and loudness upon amplitude (and 
frequency), we conclude that quality must depend upon the only other property 
of a periodic vibration, the peculiar kind or form of the motion; or if we 
represent the vibration by a curve or wave line, quality is dependent upon the 
peculiarities represented by the shape of the curve.” 


If this position is correct, any differences in the quality of tones 
expressing happiness and sadness will be registered by characteristic 
changes in the relative strength of the partials. Returning to our 
analysis of force, Table XVIII, we pointed out that in the first 20 
components subject A used 91% and subject L 146% more average 
force in the tone expressing happiness than in the tone expressing 
sadness. If these relationships were maintained uniformly through- 
out the range of the partials we should say that there was no differ- 
ence in quality between the tones expressing the two emotional reac- 
tions but only a difference in force. However, an examination of 
Tables VIII, 1X, XIII and XIV and Figs. 5 and 6 will reveal that 
the above proportions are not maintained throughout all of the com- 
ponents. In the expression of sadness the overtones between 1494 
v.d. and 2000 v.d. are very weak while in the expression of happiness 
they are unusually strong. This alteration of the wave form is strik- 
ingly true for both subjects. The extent to which the configuration 
of the wave is changed for the expression of these two emotional 
states can be indicated best with the following tables : 


TABLE XX 
CHANGE IN RELATIVE STRENGTH OF THE COMPONENTS 
Supject A 
(Unit: dynes per sq. cm.) 














Tone Tone RATIO oF Force 





EXPRESSING EXPRESSING IN COMPONENTS 
SADNESS Happiness “Sap” to “Happy” 
Average force of 20 components .3877 7411 <2 
Average force of components 
between 1494 yv.d. and 2000 v.d. .070 . 586 ey 





TABLE XXI 


CHANGE IN RELATIVE STRENGTH OF THE COMPONENTS 
Supyect L 


(Unit: dynes per sq. cm.) 











: RATIO OF Force 





Tone Ton 





EXPRESSING EXPRESSING IN COMPONENTS 
SADNESS Happiness “Sap’’ to “Happy’’ 
Average force of 20 components .2110 .5198 1:2Y% 


Average force of components 
between 1494 v.d. and 2000 v.d. .036 .218 1 :6 
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Distribution of force in the components of loud, “happy,” ordinary, “sad” 


and soft tones of the vowel as in the word “ah” produced by male subject A 











CALIBRATED RECORDING OF VOCAL TONES 129 





Fic. 6 


Distribution of force in the components of loud, “happy,” ordinary, “sad” 


and soft tones of the vowel as in the word “ah” produced by female subject L. 


In the case of male subject A, there is a 1 :2 ratio between the 
average force of the components of the “sad” to the “happy” tone: 
while between 1494 v.d. and 2000 v.d. this relationship changes to a 
1 :8 ratio. Covering the same ranges of frequency, the average force 
of the components of the two tones of subject I. change from a 
1:2% toa 1:6 ratio. With respect to quality, then, we may say 


that in the expression of these emotional states both subjects indi 





130 SPEECH MONOGRAPHS 


cated a distinct tendency to alter the average force of the components 
of the “ah” sound between 1494 v.d. and 2000 v.d.—diminishing for 
sadness and increasing for happiness. 


COMPARISON OF Our ANALYSES WITH THOSE REPORTED BY OTHER 
EXPERIMENTERS RELATIVE TO THE CHARACTERISTIC REGIONS 
OF RESONANCE FOR THE VOWEL AS IN “AH” 


The data which we have assembled concerning the ‘‘ah” sound 
throw some additional light on the subject of resonance characteris- 
tics of vowels. It should be recalled that the vowel as in “ah’’ belongs 
to the group for which some experimenters have reported one char- 
acteristic region of resonance while others have reported two. Helm- 
holtz**® lists one characteristic resonance for this vowel (896). Mil- 
ler*® mentions two of the “ah” vowels with single resonances at 910 
and 1050 respectively, and one with double resonances at 950 and 
1240. However, Miller classifies this vowel in the group character- 
ized by one region of resonance. Paget®® reports the range for the 
lower resonance to be 724 to 861; and for the upper, 1149 to 1366. 
In one of Crandall’s tables we find the following data concerning the 
resonance characteristics of the vowel “ah” :* 


TABLE XXII 














Mean Low CHARACTERISTIC ScaTTERED Low 
FREQUENCY FREQUENCY 

MALE FEMALE MALE FEMALE 

955 1036 1150 1425 





So far as we are able to determine all of these scientists have 
submitted the characteristic regions of resonance which they found 
in an ordinary “ah” sound. We must remember, however, that the 
multiplicity of human reactions produces an equally large variety of 
tonal qualities and resultant wave forms and that resonance charac- 
teristics for a given vowel should be representative of the sound 
under all conditions. Since our analyses were made of the same per- 
son’s “‘ah” sounds in response to five different situations, we believe 
that we have unusual data concerning the resonance characteristics 


48 Helmholtz, Hermann Ludwig Ferdinand von. On The Sensations of 
Tone. Ellis Translation. Longmans, Green & Co. London. 4th Edition. 1912. 
App. XIX. 

49 Miller, D. C., op. cit., pp. 225-27. 

50 Paget, Sir Richard. Human Speech. Harcourt Brace. 1930. 

51 Crandall, I. B., op. cit., p. 586. 
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of this particular vowel. The relative strength of the components in 
all of the five tones produced by male subject A are plotted in Fig. 5. 
Similar data for female subject L are furnished in Fig. 6. 

It will be observed that all of the waves recorded by both sub- 
jects have at least two characteristic regions of resonance approx- 
imating somewhat those reported by other experimenters (725-825 ; 
and 1150-1366). However, several variations should be considered. 
Female subject L has an intermediate component in the waves repre- 
senting “happy” and loud tones considerably stronger than those 
falling in the generally established regions of resonance and of ap- 
proximately equal strength in the waves representing ordinary, “sad” 
and soft tones. So marked is this tendency that we may say that this 
female subject has three characteristic regions of resonance for the 
vowel “ah”: 480-720; 840-996; and 1120-1280. The soft tone of 
“ah” produced by the female subject is particularly unconventional 
in its characteristics: the partials at frequencies of 480, 720, 960 and 
1200 are approximately equal in strength while the fundamental has 
almost twice the force of any of the other components. Another 
phenomenon peculiar to the soft tones of both subjects is that ap- 
proximately the same force is distributed between two frequencies 
in the lower region of resonance (subject A at 606 and 707; subject 
L, at 480 and 720). 

For the loud tone of “ah,” namely with a high frequency of the 
fundamental, the waves of both subjects are characterized in the 
upper region of resonance by the Jowest frequencies used for any of 
the sounds; while for the happy tone, namely with a high frequency 
of the fundamental, also, the waves of both subjects are characterized 
in the upper region of resonance by the highest frequencies found in 
any of the sounds. Restating the above in more simple terminology : 
when the subjects felt happy and joyous the upper characteristic 
frequencies are highest; when they are asked to produce a loud 
sound the upper characteristic: frequencies are lowest—even though 
the frequencies of the fundamentals are high for both purposes. 
The probable reasons for such phenomena are that when the subject 
is happy and elated he tends to become tense, to raise the pitch of the 
fundamental and to diminish the size of one of the resonating cavi- 
ties thereby producing an extremely high resonance frequency in the 
upper region; when the subject attempts to produce a loud sound he 
tends also to become tense and to raise the pitch of the fundamental, 
but he enlarges the size of one of the resonating cavities thereby 
producing an extremely Jow resonance frequency in the upper region. 
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In Table XXIII we present a summary of the characteristic re- 


gions of resonance for the vowel “ah” < 


ee 


s reported by other experi- 
menters along with our own. The strong components in the waves 
of both of our subjects show a wider dispersion of frequency at the 
characteristic regions of resonance than those reported by other re- 
searchers. This is due probably to the variety of conditions under 
which the sounds were produced. However, these results tend to 
support our belief that before the frequencies for these regions of 
resonance can be established definitely, analyses should be made of 
vowel sounds produced during responses to a wide variety of stimuli 
TABLE XNIII 


CiHTARACTERISTIC REGIONS OF RESONANCE FOR THE VOWEL “AH” 


Results Reported by Other Experimenters Compared with Our Own 


m: male f: female 
ONE 
REGION Of! Iwo REGIONS OF RESONANCE 
RESONANCE LOWER UPPER 
Helmholtz 896 
Miller 910-1050 
Miller 950 1240 
Crandall m 955 m 1150 
{ 1036 f 1425 
Paget 724-861 1149-1366 
Iwo or Turere REGIONS oF RESONAN( 
Our own im 465-775 m 1085-1232 
f 480-720 f 840-996 f 1120-1280 


IMPLICATIONS OF OUR ANALYSES CONCERNING THE NUMBER OI 
“Humps” FounpD IN MALE AND FEMALE Voice WAVES 

West®? reported that male voices show di-maximal or “‘two- 
humped” curves at normal pitch and “‘single-humped” curves at a 
high pitch. Of course such phenomena as “humps” of which Wes 
speaks are due to the distribution or concentration of force in the 
wave. On this point our data is enlightening. An examination of 
Fig. 5 and Tables VIII to XII will reveal that the waves of malt 
subject \ for 


soft tone at a frequency of 101 | have the principal force dis 
ordinary tone at a frequency of 115 | tributed between two regions 
“sad” tone at a frequency of 115 |of resonance 
“happy” tone at a frequency of 154 | 
while (has the principal force con 
loud tone at a frequency of 155 { centrated at one region 


|} resonance 


52 West, Robert. The Nature of Vocal Sounds. O. J. Sp. Ed. XIL: 15-22 
Nov. 1926 
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The fact that the tones of the malé produced at the lower pitches 
have the principal! force distributed between two regions of reso- 
nance, while the loud tone at a much higher pitch has the principal 
force concentrated at one region of resonance, coincides with West’s 
observation ; but the fact that the “happy” tone produced at approx- 
imately the same pitch as the loud tone has the principal force dis- 
tributed between two regions of resonance leads us to believe that 
the presence of one or two “humps” is determined by something 
other than the pitch. The components of male subject A’s loud tone 
have almost five times the average force as the components in his 
“happy” tone. A large amount of this additional force in the loud 
tone is concentrated at one region of resonance. When the average 
force of the components is not so great as in the “happy” tone, there 
seems to be a tendency for it to be distributed between two regions 
of resonance. Since the loud and the “happy” tones of the male 
subject have approximately the same pitch but the components of 
the loud have five times the average force of the “happy,” we believe 
that certainly in this case differences in wave form are due to ampli- 
tude factors of the components rather than to pitch | frequency ). 
Also, West®*’ reported that the voices -of women show single 
“humps” which interpreted in the terminology of physics means that 
the greatest amount of force ts concentrated at one resonance fre- 
quency. Our analyses (see Fig. 6 and Tables XIII to NV IL) indicate 


that the waves of female subject |. for 


- - >: oi have the principal force con 
‘happy -tone at < ot 320 


Irequenc 


te 


4 centrated at one region ot 


loud tone at a frequency of 280 


| resonance. 


while 
“sad” tone at a frequency of 249 (have the principal force dis 
ordinary tone at a frequency of 240 ) tributed among three regions 
soft tone at a frequency of 240 lof resonance 


Thus, the observation of West that female voices show single 
“humped” curves is supported by subject |. when she was using a 
comparatively high pitch and considerable force, but not when she 
was using a comparatively low pitch and a minimum of force. Again, 
the evidence substantiates our theory that the number of “humps” in 
the wave while being affected by pitch is determined principally by 


the amount of force. 


West, Robert, of. cit.. p. 22 
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SUMMARY 
I. Vocal Aspects of the Experiments: 

A. Experiment to determine the effect of certain emotional states 
on the voice: In general our analyses of voice waves indicate that 
emotional states are expressed in the pitch, force and quality of vocal 
tones, but often not in the manner which writers of textbooks have 
believed. 

1. Pitch: (results representative of 9 male and 10 female sub- 
jects): In response to stimuli which evoke happiness the pitch of the 
voice is generally appreciably higher than the ordinary tone or the 
tone representative of sad states, unless the subject indicates prac- 
tically no pitch span. This difference has been found to be statis- 
tically reliable for males and females. 

The average pitch of tones in response to stimuli which evoke 
sadness is practically the same as the average pitch of ordinary tones. 
The slight ditference has been found to be statistically very unreliable 
for males and females. However, if the subject’s ordinary pitch is 
low, his vocal response to stimuli which evoke sadness is higher; if 
the subject’s ordinary pitch is high, his vocal response to stimuli 
which evoke sadness is lower; while if the subject’s ordinary pitch 
is medium or average, his vocal response to stimuli which evoke 
sadness is approximately the same, slightly higher or slightly lower. 

2. Force (results taken from one male and one female subject 
whose voice waves seemed to be representative of the respective sex 
groups): In terms of the average force of the components of the 
wave, the voice in response to stimuli which evoke happiness is dis- 
tinctly greater; whereas in response to stimuli which evoke sadness 
distinctly lesser than the ordinary tone. 

3. Quality (results taken from one male and one female subject 
whose voice waves seemed to be representative of the respective sex 
groups): Between the frequencies of 1494 v.d. and 2000 v.d. the 
average force of the components of the vowel “ah” in response to 
stimuli which evoke sadness is greatly diminished, whereas in re- 
sponse to stimuli which evoke happiness considerably increased. 

B. Experiment to determine the pitch and force of the subject’s 
concept of ordinary, soft and loud tones: 

1. Pitch (results representative of 9 male and 10 female sub- 
jects): As compared with the average pitch used for ordinary tones, 


the average pitch for soft is somewhat lower, whereas the average 
pitch for loud is considerably higher. Statistically, there is a very 
reliable difference between the average frequencies of soft and loud 
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tones for males and females. For loud tones men apparently com- 
pensate for their handicap in the frequency factor of intensity by 
raising their pitch more than women. 

2. Force (results taken from one male and one female subject 
whose voice waves seemed to be representative of the respective sex 
groups): Using the average force of the components of the wave 
as a measure, the male subject produced approximately twice as much 
for ordinary and ten times as much for loud as for soft tone; while 
the female subject produced approximately three times as much for 
ordinary and eight times as much for loud as for soft tone. Prob- 
ably to compensate for the handicap of a low pitch in obtaining in- 
tensity, the male subject produced in general three times as much 
average force as the female. In loud tones the force was found to 
be more concentrated at one frequency than in the other tones, indi- 
cating that for great intensity one resonance cavity does a greater 
proportion of the additional work. 

C. Implications of these data to other problems in the study of 
voice waves: 

1. Characteristic regions of resonance for the vowel “ah.” Har- 
monic analyses of five waves for each subject recorded under differ- 
ent conditions indicated two regions of resonance for the male and 
three for the female. Both of the regions of resonance for the male 
and the upper and lower regions for the female fell approximately 
at the frequencies observed by other experimenters. When the tone 
is loud, soft or an expression of emotional reactions, we have found 
that these regions of resonance cover a wider range of frequency. 

2. The number of “humps” in male and female voice waves: 
The phenomena reported by West that male voices at ordinary pitch 
levels show double “humped” curves or distributions of force, while 
female voices and male voices at high pitch levels show single 
“humped” curves or concentrations of force is supported by some of 
our analyses and contradicted by others. These data indicate espe- 
cially that the presence of one or two “humps” in the curve is due 
not so much to the frequency of the fundamental as .to the amount 
of force used in the sound. 


II. Psychological Aspects of the Experiments: 
A. According to the judgments of 73 to 87 per cent of 308 ob- 
servers of the musical selections and 85 to 90 per cent of 220 ob- 


servers of the selections of literature, stimuli of these types were 
found which would evoke happy and sad states. 
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B. In the experiment to determine the effect of emotional states 
on the voice there is almost a perfect correspondence between the 
psychogalvanic reactions, the subjective accounts, the voice waves and 
the stimuli which produced them. Every subject indicated a positive 
psychogalvanic reaction. The voice waves of every subject except 
three showed distinct changes in frequency, in amplitude or in both. 
The subjective accounts explain two of these exceptions. The voice 
waves and subjective accounts correspond perfectly with the excep- 
tion of two happy states and one sad state. In general we found 
that the psychogalvanic records and the subjective accounts are very 
reliable criteria of emotionality (happiness and sadness). It seems 
remarkable that two subjects whose voice waves did not conform to 
the general tendency appeared to understand their reactions perfectly 
and explained these differences in their subjective accounts. As a 
whole the psychological aspects of the experiments were successful 
beyond our expectations. However, in any experimentation of this 
nature we believe that a pitch and intensity discrimination test of 
each subject is highly desirable. Unfortunately the experimenter did 
not foresee the need for such data. 

C. The analyses of frequency include data obtained from 9 male 
and 10 female subjects. The statistical reliability for 10,000 people 
has been computed for the differences between the averages. 

The analyses of force and quality include data obtained from one 
male and one female subject whose voice waves seemed to be char- 
acteristic of the tendencies in both sex groups. Inasmuch as the data 
represents such a small number of subjects, the results can not be 
considered conclusive. The difficulty of obtaining harmonic analyses 
and the enormous task of computation has limited the extent of the 
study. However, since the frequencies and amplitudes of the tones 
produced by male subject A and female subject L are representative 
of the general averages for their respective sex groups and since the 
results are so characteristically true for both, we are inclined to be- 
lieve that the conclusions are valid. It is hoped that research in this 
field will be continued and that additional data can be obtained not 
only for the emotional states known as happiness and sadness but 


also for other types of emotional reactions. 
III. Technical Aspects of the Experiments : 


\. On the basis of considerable experimentation, it is our belief 


that the recording of a series of individual sound waves with a con- 


denser microphone, vacuum tube amplifier and oscillograph furnishes 











CALIBRATED RECORDING OF VOCAL TONES 137 


the most complete and accurate data concerning vocal tones that is 
available. The frequency and amplitude characteristics of the curves 
recorded in the oscillograms when analyzed and accurately inter- 
preted supply all the data necessary for a determination of the pitch, 
force and quality of tones. The sensitivity of the instruments can- 
not be considered constant throughout the range of frequencies of 
the principal components, for we have found that this combination 
of apparatus is more than twice as responsive at certain frequencies 
as at others. According to the data obtained, the amplitude values to 
be accurate must be interpreted in terms of a calibration of distortion. 

B. Our experience indicates further that. the sensitivity of the 
oscillograph changes within relatively short spaces of time. So as to 
establish the accuracy of the results, a calibration before and after 
all recording was obtained to show that the sensitivity of this instru- 
ment remained constant. Also, a slight change of any of the voltages 
in the circuits of the recording apparatus greatly affects the ampli- 
tude characteristics of the wave. Our check shows that these voltages 


remained the same during the recording and the calibration. 











INFRA-GLOTTAL RESONANCE* 
AN EXPERIMENTAL STUDY 


F. LINCOLN D. HOLMES 
University of Wisconsin 


INCE I stated my theory concerning infra-glottal resonance in 
S an article entitled “The Problem of Voice Placement,”* I have 
anticipated assembling some objective data which would verify, 
qualify, or discredit, the theory. In investigating such an effect, 
possible variables, such as, air pressure and the adjustment of the 
vocal folds of the artificial larynx as to tension, length, and resist- 
ance, must be made as constant as possible. To provide objective 
data, sounds produced by the artificial larynx must be recorded and 
analyzed. 

Since a complete description of the recording and analysis appa- 
ratus is available elsewhere,’ only a brief statement about it will be 
necessary here. The sounds produced by an artificial larynx for the 
various infra-glottal air columns were transformed by a condenser- 
transmitter type of microphone into electrical energy which was 
amplified by a special amplifier and sent into an oscillograph element 
equipped with an optical system adapted to recording on moving 
picture film. An electrically driven tuning fork with a small mirror 
mounted on one prong with an optical system operating from the 
oscillograph light source provided the time line. The film was moved 
past the focal points of the oscillograph and the time line light beams 
on a drum driven by a constant speed motor. The velocity of the 
drum could be varied by adjusting a rheostat in the motor’s power 
line. The analyses of the sound waves were made with a Henrici 
Harmonic Analyzer. 


THE ARTIFICIAL LARYNX 


Using a fairly large thermos bottle cork for a framework, hol- 
lowed out to accommodate a dental rubber dam interior lining, I 
fashioned a special artificial larynx somewhat analogous to the hu- 


*I am indebted to the State University of Iowa for the use of its equip- 
ment in the Experimental Phonetics Laboratory, Departments of Psychology 
and of Speech, and to Dean Seashore and Dr. Joseph Tiffin for their kind co- 
operation. 

1 Quarterly Journal of Speech, April 1931 V. XVII. 

2Rothschild, D. A. The Timbre Vibrato, Studies in the Psychology of 
Music, Volume I. 
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man larynx in form. The interior lining of the larynx and the upper 
double folds of the rubber dam which were to serve as vocal folds 
(see the photograph) were formed from a flat piece of the dam 
about four by six inches in size, folded twice, so that the four thick- 
nesses of the dam formed a rectangular piece about 2x 3 inches. 
To clarify the manner in which this was inserted into the cork, 
imagine this folded piece to be held in front of you with the double 





ARTIFICIAL LARYNX 
Mounted on glass tube. Cork in lower 
tube shown. 
fold at the top, the 3-inch free edge to your right, and the 2-inch 
free edge below. The cork had been hollowed out forming a round 
hole in the smaller end and a more oblong hole in the larger end. 
After the hole had been completed the cork was split vertically along 
what is shown as the front side in both photograph and schematic 
diagram, and the folded dam was placed in this hollowed-out portion 
of the cork with the right free edges of the dam protruding through 
the vertical slit in the cork. (See photograph.) The dam was ad- 
justed to fit the interior of the cork and arranged so that the double 
folds were about level with the top of the cork (the large end). 
(See photograph.) On the top surface of the cork on each side near 
the rear of the oblong slot, artificial arytenoids, carved from a com- 
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position sole, were mounted with wire brads in a manner that al- 
lowed rotation. (See photograph and b in Figue 1.) The por- 
tions carved to function as vocal processes were cemented to the 
folds of the dam. The form of the arytenoids was such that when 
one was rotated clockwise and the other counter-clockwise the slit 
between the two folds of rubber dam was opened or closed. In order 


Glottal Slit (a) 






= Left Artificial Arytenoid (6) 
4 eS SS Left Vocal Fold (c) 
H Opening in Top of Cork (d) 






Yi \ 
Rubber Band Binder (e) 

Cork (f) 

Front Free Edges of Dental Dam (g) 
— Vertical Slit in Cork (4) 

Dental Dam Interior (%) 

Cutaway Section to Show Inside 


Hole in Inserted Cork (j) 
Inserted Cork (k) 


Lower Free Edges of Dental Dam (/) 


Rubber Band Holding Dam to Tube (m) 


at. 


eS ee 


= Larger Glass Tube (n) 


Pair 


INFRA-GLOTTAL 
AIR 
COLUMN 


Dosa tald ia Saat 





a) seeds 





1 —Hole in Cork (v) 





Lower Cork (p) 


Smaller Glass Tube (gq) 








Figure I. ARTIFICIAL LARYNX 
(As Mounted on Tube) 














INFRA-GLOTTAL RESONANCE 141 


to close the vertical slit in the cork tightly upon the lateral edges of 
the dam, heavy rubber bands were placed about the large cork. (See 
photograph.) Also rubber bands were used to anchor the artificial 
arytenoids after the vocal folds had been adjusted. The rubber dam 
was anchored within the large cork by the insertion of a smaller 
cork, provided with a 14” hole, from below. (See k Figure 1.) 
The lower free edges of the dental dam extended below this inserted 
cork. When completed two thicknesses of dental dam formed the 
lining of the artificial larynx; the double folds above served as the 
artificial vocal folds. The large end of the small cork that held the 
dental dam lining in place in the larger cork was inserted into the end 
of an 80 cm. glass tube, 30 mm. in diameter, and the lower free edges of 
dental dam were wrapped tightly about the tube and anchored with 
rubber bands. (See photograph.) When completed this artificial 
larynx was adjustable, after a fashion, for, by rotating the aryte- 
noids, the pitch of the larynx tone could be changed. However, when 
the arytenoids were anchored and the air pressure was constant, the 
tone produced by the structure was constant in loudness and quality. 

To provide a means of changing the length of the infra-glottal 
column of air, a second glass tube was fitted, fairly snugly, within 
the first. The upper end of this tube was stopped with a small cork, 
perforated with a 14” hole, that fitted the larger tube tightly. (See 
photograph and p in Figure 1.) The union between the two tubes 
was made relatively air tight by placing a short section of heavy 
rubber tube over both of the tubes at the lower end of the larger 
tube. The outer tube was graduated in centimeter units and marked. 
To facilitate changing the length of the infra-glottal column of air 
the outer tube was lashed to a heavy chair. 

By means of a special gauge inserted in the compressed air line 
a constant check was kept on the air pressure used. The smaller 
glass tube and the gauge were connected by a proper sized rubber 
tube. Everything was arranged so that the length of the infra-glottal 
column of air could be changed without disturbing the adjustment 
of the artificial larynx. The air pressure at the gauge was checked 
carefully for each infra-glottal air column. In spite of this precau- 
tion, undoubtedly some variation in pressure occurred in the upper 
end of the infra-glottal tube. However, considering the size of the 


tubes used, this variation in pressure caused by the air friction 
would not have been great enough to produce the changes in the 
tones from the artificial larynx as shown by the oscillograms and by 
the harmonic analyses. Also, the apparent tendency of the wave 
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forms of the 66cm. and 70cm. infra-glottal air column lengths to 
repeat those of the 22cm. and 26cm. lengths suggests that the po- 
tential variation in pressure was relatively unimportant. 

During the experiment the infra-glottal air columns were meas- 
ured between the top of the cork in the upper end of the smaller 
tube and the bottom of the cork inserted into the interior of the 
larynx. To this length, in each instance, has been added the six 
centimeters for the length of the artificial larynx from the bottom 
of the inserted cork to the top of the slit (the glottis) between the 
artificial vocal folds. The first infra-glottal air column length used 
was 64cm., which, plus the 6cm., accounts for the 70cm. length 
given in the data. The day the oscillograms were made the most 
favorable minimum air pressure for actuating the larynx was one 
pound at the gauge. Oscillograms were taken for sixteen infra- 
glottal air column lengths, ranging in four centimeter intervals from 
64 cm. to 4+cm. (70cm. to 10cm.). 

After the films were developed, one sound wave from each rec- 
ord, usually the one numbered “1” on the oscillograms, was enlarged 
to a length of 40cm. (Figure 2 gives the oscillograms.) and was 
analyzed with the Henrici Harmonic Analyzer. Since these waves, 
as a whole, were relatively simple, they were analyzed to ten com- 
ponents only. After the analyses were completed, the data were 
studied to determine the percentage of the total power or energy in 
each of the ten partials. The spectra of the waves which were ana- 
lyzed are shown in part A of Figure 3. 

If the reader observes consecutive waves in any of the oscillo- 
grams, he will see that the wave form is not rigidly periodic, i.e., 
each successive wave does not repeat the preceding wave exactly. 
Although the variation from wave to wave is greater for some infra- 
glottal air column lengths than for others, the similarity between 
consecutive waves from each oscillogram is great enough for easy 
recognition of the set from which any wave might have been taken, 
with the exception of waves chosen from the 22, 26, and 70cm. 
lengths. And, in every case the similarity between successive waves 
of the same oscillogram is very much greater than the likeness be- 
tween the waves from successive infra-glottal resonator lengths. If 
successive waves had been analyzed, it is quite probable that the per- 
centage of energy in the fundamental would have varied from wave 
to wave. The data obtained by Rothschild* in his anlayses of sound 
waves from consecutive portions of the vibrato cycle indicate that 


3 Rothschild, D. A., op. cit. 
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considerable variation occurs in the energy of the component partials 
in the waves within the vibrato cycle. 

Since no resonator was used above the artificial larynx the wave 
forms in each oscillogram represent the pressure changes produced 
by the larynx when actuated by an air column showing one pound 
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of air pressure at the gauge. Although harmonic analysis may. not 
be entirely satisfactory for non-musical sounds or for partially non- 
periodic sounds, it discovers the harmonic components which could 
have produced the wave form analyzed. Therefore, for comparative 
purposes, the data derived from these harmonic analyses should be 
satisfactory. 


INFRA-GLOTTAL AIR CoLUMN LENGTH AND TONE QUALITY 

What can be observed about the differences existing among the 
tones produced by the artificial larynx at the various infra-glottal 
air column lengths? First of all, the strength of the fundamentals 
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FIGURE 3 
of the waves analyzed varied from 70.5 to 99.8% of the total energy 
in the sound waves. Secondly, the partials which compose the com- 
plex tones produced by the artificial larynx vary in number and in 
proportion of energy represented. In the sound waves analyzed, the 


second partial is always second in strength and in no case does any 
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other partial represent more than three per cent of the total energy. 
In spite of the possibility that the spectra for successive waves with- 
in an oscillogram might vary considerably, the spectra for the indi- 
vidual waves from the various oscillograms undoubtedly show greater 
variation from oscillogram to oscillogram. According to the har- 
monic analyses, the tones produced with the infra-glottal air column 
lengths of 18, 22, 26, 30, 62, 66, and 70 cms., had fundamentals that 
represented more than 90% of the total energy of the waves. Evi- 
dently these lengths were most favorable to the production of sound 


by the artificial larynx as it was adjusted on that occasion. The 22 


and 26cm. lengths produced sound waves with fundamentals that 
had 99.8% and 99.3% of the total energy for the waves and the 66 
and 70cm. lengths produced fundamentals representing 96.7% of 
the energy for the waves analyzed. The most unfavorable infra- 
glottal air column lengths, based on the relative amount of energy 
in the fundamental, were the 10 and 46cm. The relative intensity 
of the sounds produced and photographed is not indicated in this 
study as the amplifier was readjusted for each air column length. 
However, the relative intensity varied greatly from the most favora- 
ble to the least favorable air column lengths. 


VARIATION IN PITCH 

Section B of Figure 3 indicates the variation in average pitch 
from one infra-glottal air column length to the next. Although 
within each oscillogram the individual sound waves varied in length, 
the average length was used in plotting the differences. The varia- 
tion is small as it ranges between 354 and 375 c¢.p.s. Probably with a 
finer adjustment of the larynx, or with one fashioned to produce a 
lower pitch, more ‘sensitivity might have been shown to changes in 
air column length. Also, it is possible that the use of some inter- 
mediate air column lengths might have produced greater extremes in 
both directions. 


COMPRESSION RAREFACTION RATIO 
Observation of the oscillograms enables the reader to see that 
the relation: of the compression to the rarefaction phase of the wave 
forms varies considerably throughout the whole series of sounds. 
The percentages of the complete cycles that the compression phases 
(averages), when measured on an X-axis located midway between 
the crest and the trough, represent are shown in Section C, Figure 3. 


This is an empirical measure as no base line was provided on the 
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oscillograms ; hence, these data must be considered in that light. 
Whatever they may mean, it is apparent that the infra-glottal air 
column resonance, if | may apply that term to the phenomenon, 
affects the length of time the glottal slit remains open. The fact that 
the most favorable air column lengths showed percentages varying 
from 38 to 51% for the compression phase is interesting, particular- 
ly, since this resonance effect is shown by the spectra (A. Fig. 3) 
for the various waves analyzed. 


Note: At this point it might be well to record my observations of the 
operation of the artificial larynx used in this study. One adjustment of the 
larynx, using one-half pound of air pressure at the gauge, when observed 
through a cardboard stroboscope, showed the opening during phonation to be 
complete along the whole length of the glottal slit and the action of the folds 
was in phase. When the air pressure was increased part of the total length 
of the glottal slit could be seen to be operating at a rate other than that ac- 
counting for the pitch of the fundamental, yet, the movement of the two folds 
was in phase. Apparently, when the infra-glottal air column length is unfavor- 
able even the smaller amounts of pressure can cause part of the valve, the 
glottis, to emit puffs of air at a rate other than that at which the whole valve 
is operating. Since this artificial larynx more closely approached the human 
larynx in form than did either the one used by West* or by Metzger, this 
observation provides some significant evidence on the still unsettled controversy 
about the mode of vibration of the vocal folds. The stroboscopic effect, which 
may have been responsible for the conclusions drawn by Dr. West, was avoided 
during these observations: First, by using a rheostat-controlled D.C. motor, 
and second, by observing an artificial larynx which did not vary markedly in 
frequency during the observation, because the infra-glottal air column tended 
to fix its pitch. The stroboscopic effect can be avoided only by matching exact- 
ly the number of visual exposures with the number of pulsations occurring 
each second, or by having one of the two be an exact multiple of the other. 


How Does THE INFRA-GLOTTAL RESONANCE OPERATE? 
Certain questions arise in connection with the resonance effect 
of this infra-glottal air column. What sets up the waves of compres- 
sion or rarefaction in the air column below the larynx? One theory 
may be as good as another if it satisfies the facts concerning the ve- 
locity of sound, the length of the air column, and the effect on the 
sound waves as shown by the oscillograms. Figure 4 has been de- 


4 West, Robert, “The Nature of Vocal Sound.” Quarterly Journal of 
Speech, Vol. XII, November, 1926. 

West, Robert, “The Nature of the Glottal Closure for Phonation.” Quar- 
terly Journal of Speech, Vol. XIV, November, 1928. 

5 Metzger, Wolfgang, “How Do the Vocal Cords Vibrate?” Quarterly 
Journal of Speech, Vol. XIV, February, 1928 
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veloped empirically with the wave forms taken from the oscillograms 
for the 22 and 70 cm. air column tones. In this schematic drawing 
three facts are utilized: The length of the air column, the velocity 
of sound, and the wave form. Arbitrarily, the waves have been 
graphed on an X-axis located midway between the crest and trough 
of the waves. Acting on the suggestion of Dr. Lyman S. Judson, I 
assumed that the infra-glottal resonance is set in action when the 
vocal folds close against the air column that forced them open. In 
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Figure 4 this assumption has been followed and the drawings indi- 
cate a wave of compression starting downward the moment the valve 
(the glottal slit—the opening between the artificial vocal folds) 
closes. In these graphs both the vertical and horizontal distances rep- 
resent time and the sound waves have been graphed on a scale that 
represents the velocity of sound, i.e., during the production of a 
sound wave, a wave of compression (or rarefaction) would travel 
to the bottom of an air column having the same length as the sound 
wave. The graphs have been made so that the reader can visualize 
the progress of a wave of compression in the infra-glottal air column 
during each moment of the production of the sound wave by graph- 
ing the movement of the wave of compression on an angle of 45 
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degrees with the vertical and horizontal axes. This is made possible 
by having both axes represent time or the velocity of sound. In this 
way the movement of the wave of compression down and up the 
infra-glottal air column can be diagrammed to show its immediate 
position in relation to what is occurring at the glottis itself. This 
assumption involves the reflection of the wave of compression from 
the surface of the cork which forms the lower end of the infra-glottal 
air column. (The relatively small hole in this cork would not cause 
this air column to act as an “open” resonator.) Consequently, the 
wave of compression is diagrammed as being reflected upward from 
the bottom of the air column and is shown as arriving at the vocal 
folds (the glottis) when it reaches the X-axis. As the infra-larynx 
air column is lengthened the wave of compression arrives at the 
glottis later in the compression-rarefaction cycle. When the infra- 
glottal air column is more than half as long as the sound wave, a 
subsequent wave of compression from the glottis will be sent down 
the air column before the preceding wave has returned. These waves 
of compression will meet in the infra-glottal air column thereby 
setting up a standing wave, or “loop,” from which waves of com- 
pression will be reflected in both directions, up and down the air 
column. Since waves of compression are reflected in both directions, 
the same effect will be repeated for each subsequent wave of com- 
pression from the glottis and a wave of pressure will be returned to 
the glottis at the same time for each cycle. The schematic diagrams 
for both lengths of infra-glottal air column show the wave of com- 
pression as returning before the rarefaction phase of the cycle has 
been completed. One factor, which may have introduced an unac- 
counted for variable, was the cork (See k Figure 1) with the 44” 
hole which held the rubber dam lining in the artificial larynx. This 
partially closed the air column leading to the glottis and would have 
slowed up the passage of a wave of compression being reflected from 
the infra-glottal air column. Perhaps it slowed up the return suffi- 
ciently so that the waves of compression as shown in the schematic 
diagrams in Figure 4 actually returned to the glottis at the beginning 
of the next wave of compression. Of course, the presence of this 
cork in the infra-glottal air column was not a variable, but in reality 
a constant that should have affected the resonance of each air column 
length to about the same degree. 

Section D, Figure 3 presents the calculations of the time at which 
the wave of compression returned to the glottal slit in relation to 


the proportion of the compression and rarefaction phases that have 
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passed. For the most favorable lengths of the infra-glottal air col- 
umn the wave of compression is plotted as returning when 85% of 
the rarefaction phase is past for the 22cm. length; 1% of the com- 
pression phase for the 26cm.; 73% of the rarefaction phase for the 
66cm. length; and 90% of the rarefaction phase for the 70cm. 
length. If these computations are accurate (the last part of the 
previous paragraph has explained why the infra-glottal air column 
may be slower than its length would indicate) the cause of the wave 
form is indicated by this graph. However, since these data are based 
on an unestablished assumption, i.e., that the wave of compression 
is set up in the infra-glottal air column by the closing of the glottal 
slit, they must be accepted merely as theory. 


THE OPERATION OF THE HUMAN LARYNX 

Naturally the question arises: Does this study throw any light 
upon the operation of the human larynx? Undoubtedly, the infra- 
glottal air column in the trachea and bronchi affects the behavior of 
the human larynx in the production of vocal sound. That something 
affects the quality of the vocal sound as the pitch at which it is pro- 
duced is changed is evident to everyone who listens. The air column 
in the bronchi and trachea is of constant length thereby providing a 
type of resonance that favors the operation of the human larynx at 
a certain pitch level, or at certain pitches. In this way the infra- 
glottal resonance affects the form of energy introduced into the 
supra-glottal cavities and by so doing is responsible for the changes 
in the quality of the voice. 








AN INVESTIGATION OF VIBRATO OF THE 
DEAF 


CHARLES H. VOELKER 
Ohio State .University 


‘ere paper undertakes to describe an experimental investigation 
of the voices of deaf patients, who had learned to talk, with 
special reference to the quality factor, vibrato. 

Technique. The subjects chosen for this study were those in the 
three classes of the second grade at the Ohio School for the Deaf. 
The second grade was selected because these students had had four 
or more years of speech training. Furthermore, starting with the 
third grade, regular school curricular subjects begin to be incorpor- 
ated so that the time for speech training becomes gradually less and 
less throughout the student’s elementary, secondary, and college 
school life. Therefore, the second grade might be considered as the 
end of the period of maximum emphasis on speech and voice. The 
student’s mean age was eleven; minimum, nine; maximum, seven- 
teen. There were twenty-eight children, including both sexes, in these 
three sections. The students used no signs in school. Their classroom 
work was restricted to oral language. Their studies included voice 
quality, phonetics, intonation, and rhythm. 

The subjects had an opportunity to practice the material to be 
spoken to the satisfaction of their own teacher immediately before 
the recording of the voices was made. They again had an opportu- 
nity to practice in front of the microphone with their teacher while 
the power-level indicator was adjusted. The recording of their voices 
was made with no one but their instructor in the room, so that the 
excellence of their speech would not be lessened by a strange situa- 
tion. 

The speech material used for recording was selected by their 
principal with the cooperation of their teachers. It was all familiar 
to them. At least fifty per cent of the ten sentences spoken were 
phrases which they used every day in their classes. 

The apparatus employed was the strobophotograph camera, sim- 
ilar to the one used at the University of Iowa, which was developed 
by Metfessel. The technique of making and developing the records 
has been already described in detail by Tiffin. 

Results and Conclusions. A careful analysis of the bromide films 


disclosed no trace of vibrato whatsoever. This does not necessarily 
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indicate that the deaf are incapable of vibrato, but that using the 
present pedagogical logopaedic methods, the deaf voices studied dem- 
onstrated no vibrato. This qualification is made because the deaf 
were found to be capable of as great and as rapid pitch variation as 
normal children or their own instructors. Furthermore, in no case 
was the voice without pitch variation, which is probably a physio- 
logical impossibility. However, in no record, could the pitch changes 
be said to follow the pattern of a good vibrato or even an unpleasant 
tremulo. This is contrary to what might be anticipated in light of 
the fact that the deaf voicing period was as much as four and a half 
times longer than that of normal voices on the same sentences. 











A QUALITATIVE STUDY OF BREATHING IN 
YOUNG STUTTERERS' 


A Preliminary Investigation 


M. D. STEER 
State University of Iowa 


pean investigations have revealed important breathing 
anomalies associated with stuttering. Gutzmann,* Halle,’ Ten 
Cate,* Fletcher,’ Fossler,” Travis,’ Henrickson,* and Travis,’ have 
made analyses of the breathing processes during stuttering. All of 
these investigators agree that there are abnormalities which accom- 
pany stuttering, among which are (1) spasms in all parts or in a 
single part of the breathing mechanism; (2) attempts to speak on 
inspiration; (3) interruption of expiration by inspiration; (4) wide 
variations in the frequency and extent of expiration and inspiration ; 
(5) diametrical opposition of the action of the thorax to that of the 
abdomen; (6) marked protraction of inspiration; (7) marked pro- 
traction of expiration; (8) marked inequality in the extent of con- 
secutive respiratory movements. 

All of these studies were made on adult stutterers, persons af- 
flicted with the defect for many years. Thus, we have much evidence 
to show that the breathing process during advanced stages of stutter- 
ing is markedly dysintegrated. However, it remains to be proved 
that the same is true for the early stages of the defect. Does the 


1 The writer wishes to express his appreciation to Dr. Bryng Bryngelson, 
Director of the Speech Clinic, University of Minnesota for his co-operation in 
this study in supplying the stuttering children. 

2H. Gutzmann, Spracheilkunde, (Berlin, 1912). 

3 Halle. “Ueber storungen der athmung bei stotteren,” Monatschr. f. 
Spracheilkunde, 10 (1900), 225-236. 

4 M. J. Ten Cate, “Ueber die untersuchung der athmung bei sprachfehlern,” 
Monatsch. f. Spracheilkunde, 12 (1902). 

5J. M. Fletcher, “An experimental study of stuttering,” J. App. Psychol., 
25 (1914), 201-249. : 

6H. R. Fossler, “Disturbances in breathing during stuttering,” Psychol. 
Monog., 40 (1930), 1-32. 

7L. E. Travis, “Dysintegration of the breathing movements during stut- 
tering,” Arch. Neurol. & Psychiat., 18 (1927), 673-690. 

8E. H. Henrickson, “Study of breathing and vocal disturbances of stut- 
terers,’ Ph.D. Thesis (University of Iowa Library, 1932). 

®V. E. Travis, “A study of the horizontal dysintegration of breathing 


’ 


during stuttering,” 


Master’s Thesis (University of Iowa Library, 1934). 
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child stutterer present this malfunctioning respiratory system? One 
is amazed at the scanty information in the literature concerning child 
stuttering. There has been little scientific research on the nature and 
symptomatology of stuttering in its early stages. 

A study of the breathing of normally speaking children is not 
reported in this investigation. The author is interested solely in com- 
paring breathing in stuttering children with the above mentioned 
breathing abnormalities of adult stutterers. Thus, it is an attempt to 
discover whether the symptoms of stuttering in the early stages are 
similar to the symptoms found in the later stages of the disorder. 

The study being reported is concerned with stutterers five and 
six years of age. The writer is well aware of the fact that many 
cases of stuttering report the first spasms at the onset of speech. 
However, this study is in the nature of an investigation preliminary 
to one which is now nearing completion by the writer at the State 
University of Iowa Speech Clinic Laboratories. That study will 
deal both quantitatively and qualitatively with breathing, vocal, and 
action current disturbances in young stutterers ranging from three 
to six years of age. 

Unfortunately, the technique employed in the present study does 
not lend itself to quantitative measurement of successive breathing 
curves. However, the records are excellent for qualitative analyses 
and for gross measurements. 


APPARATUS AND PROCEDURE 

The kymographic technique was employed to obtain the breath- 
ing records. Two specially constructed pneumographs described by 
Stubbs’® were used. Two belts three inches in width were constructed 
to fasten the pneumographs around the thorax and abdomen of the 
subject. The recording instruments consisted of two Jaquet tam- 
bours, one Jaquet Chronometer, and one electric marker. 

The apparatus was checked carefully before each recording in 
regard to the alignment of the styli, the position of the pneumo- 
graphs and certain other details. 

Each subject was stripped to the waist and seated in a chair. 
There were twelve stuttering children who acted as subjects in this 
study. Eight of the twelve children were boys, four were girls. 


10 F. M. Stubbs, “The effect of the factors of duration, intensity and pitch 
of sound stimuli on the responses of newborn infants,’ Ph.D. Thesis ( Univer- 
sity of Iowa Library, 1933), 5-6. 











154 SPEECH MONOGRAPHS 


Four of the twelve children were five years of age, eight were six 
years of age. 

All observable general bodily movement and all movements in- 
volved in such activities as sneezing, hiccoughing, laughing and any 
other disturbances were noted on the smoked kymograph paper. 

The child was asked to be silent for forty-five seconds during 
which time the records of silent breathing were taken. A conver- 
sational technique of question-answer form was used to stimulate 
propositional speech while obtaining the breathing record. 

The experimenter recorded the obvious spasms by pressing the 
signal key and releasing it at the conclusion of the spasm. This 
indicated the exact section of the breathing record made during the 
time of the observable spasm. 


RESULTS 

Breathing records taken simultaneously from the abdomen and 
thorax of twelve child stutterers during a period of silence indicate 
that all of the cases had normal synchronous function in the respira- 
tory process. (Fig. I-1.) 

Disturbances which were recorded during stuttering periods are 
as follows: 

1. Ten of the twelve cases or 83 per cent had marked duration 
of expiration and inspiration during the spasm period. Though 
quantitative measurement was not made to determine the extent of 
duration of expiration and inspiration during stuttering, the abnor- 
mality was very obvious. 

2. There occurred strikingly different patterns for the abdomen 
and thorax in eleven of the twelve cases or 91 per cent during spasm 
periods. This is an indication that the breathing records were gen- 
erally asynchronous and dissimilar with respect to amplitude and 
duration of both expiratory and inspiratory movements. (Fig. I-2.) 

3. Interruption of expiration by inspiration was indicated by 
eight of the twelve cases or 66 per cent during stuttering periods. 

4. Speaking on inspiration, either in the thoracic or abdominal 
regions or both, occurred in all twelve cases. 

5. Opposition in the breathing process between the abdomen and 
thorax occurred during stuttering in all twelve cases. (Fig. I-3.) 


6. General inequality in successive wave forms occurred in all 
twelve cases during stuttering. 

7. Obvious lack of movement on one level during stuttering ap- 
peared in seven of the twelve cases or 58 per cent. (Fig. I-4.) 
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I'ic. 1. In these plates the top line gives time in fifths of a second; the 
second line is a record of thoracic movements; the third line of abdominal 
movements; and the fourth line is a signal line to indicate overt stuttering 

> 


spasms. Plate 1 is a record of a child stutterer during silence. Plate 2, 3 


and 4 are records of a child stutterer during stuttering. 
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CONCLUSIONS 

The author is aware of the limitations of this study. Il‘irst, the 
number of cases is too small to make generalizations. Second, the 
lack of quantitative measurement of such things as the extent of 
inspiration and expiration, and the duration of inspiration and ex- 
piration detract from the exactness of the study. These factors and 
all others have been evaluated properly in a study which is nearing 
completion. However, the general trend may be derived from this 
investigation and it is with that in mind that the following conclu- 
sions are in order: 

1. Stuttering is a deep-rooted disorder at the early stages of the 
defect. 

2. The symptomatology of stuttering in the early periods is simt 
lar to that found in the later stages of the disorder. 


3. Breathing dysfunction during stuttering is characteristic of 


child stutterers. 
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Stage and Radio Diction. 


THE MICHIGAN REPERTORY PLAYERS 


Students enrolled in courses in Theater Arts will stage a group of plays during 
both sessions as a laboratory for class work—giving full opportunity for the study 
of all phases of theater arts—acting, directing, stagecraft. 


ANNOUNCEMENTS 


For Bulletin of General Information and Announcements for the Regular Session, 
address Mr. Ira M. Smith, Registrar of the University. 

Our departmental catalog for the Summer Session, giving in detail all of the courses 
and projects of the Department for the 1936 Summer Session will be ready for 
distribution in January. For a copy of this catalog, write to Dr. L. M. Eich, Secre- 
tary of the Summer Session, University of Michigan, Ann Arbor, Michigan. 


DEPARTMENTAL INFORMATION 


Letters in regard to courses, requirements for degrees, and other departmental mat- 
ters should be sent to Professor Henry A. Sanders, Chairman of the Department 
of Speech and General Linguistics, University of Michigan, Ann Arbor, Michigan. 
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New Books 


For Speakers 
Fall, 1935 


THE 1935 YEARBOOK OF COLLEGE DEBATING 

Egbert R. Nichols, Redlands University. 
The new Volume XVI contains complete Affirmatives, 
Negatives and Bibliographies of Socialized Medicine, 
Limitation of Incomes and Inheritances, The New Deal, 
Federal Aid to Education, Collective Bargaining, Arms 
and Munitions, Government Ownership of Public Utili- 
ties, Townsend Plan for Old Age Pension, Unicameral 
System of State Legislature. $2.50 


THE 1935 YEARBOOK OF COLLEGE ORATORY 
Evan E. Anderson, Gustavus Adolphus College. 
Volume VII contains thirty-five new Orations that won 
prizes this year in intercollegiate competition. The In- 
terstate Oratorical Association and other leading speech 

greups are contributors. $2.00 


FREE MEDICAL CARE 

E. C. Buehler, University of Kansas. 
This is Volume II of the Debaters’ Help Book Series. 
It includes an extensive Bibliography, Principal Argu- 
ments, Selected Articles and a large section of Questions 
and Answers on Socialized Medicine. $2.00. 

HISTORY OF PUBLIC SPEAKING 

Mabel Platz, Los Angeles Junior College. 

Students of Public Speaking have long needed this com- 
pact account of the development of oratory from Greek 
and Roman times up to the present. Principal Orators 
of each period are included and influence traced. $2.50. 


A SPEECH AND A STORY FOR EVERY 
OCCASION 
A. C. Edgerton, LL.M. 
This is a new companion book to the well-known 
Speech For Every Occasion. It contains hundreds of 
entirely new speeches, stories and toasts. $2.00 


If you wish to place an order for two or more of the books 


listed above, we will send them postpaid. Mention Speech 





NOBLE AND NOBLE, Publishers, Inc. 
100 Fifth Avenue New York 
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SPEECH DEPARTMENT 


WAYNE UNIVERSITY 
DETROIT, MICHIGAN 


& Offers Graduate and Under- 
graduate work in speech during 
each semester and summer in 
four fields: Public Speaking, 
Interpretation, Dramatics, and 
Speech Science. Laboratory 
Work in the University Theatre, 
Speech Clinic, Radio Broad- 
casts, Verse Reading Choir, and 
Forensic Programs. Saturday 
and late afternoon courses for 


teachers. 


For information write 


Head of Department of Speech 
WAYNE UNIVERSITY 


Detroit Michigan 
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A new textbook which commands attention— 


PUBLIC 
SPEAKING 


By Donald Hayworth, Ph.D. 


Professor of Speech, University of Akron 


FROM THE FIRST COMMENTS RECEIVED— 


“The most satisfactory and all-around text for be- 
ginning speech courses that I have found.’”’— 
Merlin L. Neff, Walla Walla College. 


“‘An excellent book . .. just what I have been 
searching for.’’-—Mrs. I. S. Peters, Pasadena Jun- 
ior College. 


‘Has outstanding features. . . . Completely covers 
the Public Speaking field, both in theory and prac- 
tice.’—Captain Richard C. Brand, Missouri Mili- 
tary Academy. 


—Professor 


“Chief merits of this book are its inclusion of 
only directly useful material, its non-technical 
language, and its definite emphasis upon practice 
in those problems the student actually meets. .. . 
I believe students will find this book to be gen- 
uinely useful.”"—A. A. Hopkins, University of 
Florida, in THe SPEAKER. 


“Readable . . . to the point. . . . complete. One 
of the best books in print on this subject today.” 
O. W. Rush, Northwestern State 
Teachers College, Oklahoma. 


r. HAywortn’s book is the outgrowth of an unusual background and 
experience in teaching public speaking. He was graduated from Grin- 
nell College, took his master’s degree at the University of Chicago, and 

doctorate in speech at the University of Wisconsin. During the years he has 
taught at Akron he has done much progressive testing of pedagogical meth- 
od. His articles in the Quarterly Journal of Speech, Psychological Review, 
North American Review, and other periodicals, are familiar to many in the 


field. 


DISTINCTIVE FEATURES FOR COLLEGE CLASSES 


Stimulating Exercises 

Giving poise and effectiveness almost from 
the start. 

Beginners’ Errors Analyzed 


A definite aid, given in the opening chap- 
ters. From criticisms of nearly a thousand 
student presentations. 


Covers Every Speaking Situation 
From informal discussion to the formal 
speech and conduct of public meetings and 
public speaking programs. 


How to Use Voice and Body 

Voice for force and persuasion; body for 
effective, meaningful gestures. 
Psychological Principles 


For the speaker. For motivating audiences. 
From all psychological schools wherever 
useful and adaptable. 


Tested for Seven Years 


Material developed and organized through 
extended classroom use with more than 
2,000 students. 


Examination copies sent to instructors on request. 


430 pages. $2.50 


The Ronald Press Company, Publishers 


15 East 26th Street 


New York, N. Y. 
































A NEW BOOK--- 


How to Develop 
your 


Speaking Voice 


By E. H. BAXTER RINQUEST 





This volume is what you have always wanted. 


You may have read many books about the speaking voice— 
but the author of this book tells you 


HOW and WHAT 
to do if you would be the possessor of a 


VOICE with PERSONALITY 


HESE speech principles are purposely planned to aid 
instructors in schools, colleges, dramatic art, the 
stage, public speaking, and radio announcing. In fact 
it will serve as a guide to all who specialize in the use 
of their voices as a means of earning their livelihood. 


This book contains the KEY to successful speaking 
which you have failed to find in other books. 


Price—$3.00 Postpaid 





Rinquest School of Music 


DENVER, COLORADO 









































HELP YOUR DEBATERS 


with 


Our Debate Handbooks 


Arguments pro and con, evidence in the 


wor 1s of those qua lifiec d t to speak 
with authority, facts and statistics, Sana y ne ies and briefs, all have been 


sifted and the best collected and arranged cally within the covers of one 


compact book on each of many questions your debaters will ask for 


- 
" 


You can give better service at less cost to yourself and assistants and with 
less strain on your reference tools than in any other way. They are just as 
useful to the man who wants information as to the debater 


Write for Complete Descriptive List of Debate 
Material Including 


The Reference Shelf | The Handbook Series 


60 TITLES 40 TITLES 


tilnr ; 
J Each 





ee subject so 
re > a year - 
EACH 90c Hn ENS EACH $2.40 
+ . ’ 
University Debaters’ Annuals 
11 VOLUMES 
Each annual is a collection of representative intercollegiate debat 


with selected bibliography and brie i EACH $2 25 


DEBATERS’ MANUAL DEBATE COACHING 
Compiled by corres M. PELE. Dhigs Hand- | By CARROLL P. LAHMAN. In charge of 


book aa ) Conta complet Men’s Debating, Western State Teachers 
proced of di bat ng, from organizing a de College, Kalamazoo. (Handbook Series. Ser. 
bating : society, drawing up its constitution, t IV. Vol. 1.) A il for teachers and 
selecting questions for debate, and preparing he Includes a good general survey of 
the speeches. $1.50 Jebating activities in th intry $2.40 


DEBATE INDEX and SUPPLEMENT CONTEST DEBATING: 


Parte ae an A Text Book for Beginners 

n index ft materia on 35 subjecfs 1TabDie 

i a ee ea he H. B. SUMMERS (Reference Shelf) 90c. 
ved mane, se espe hnique of ‘correct 
phies, briefs, published debates or collections f 


leDate CiaSS OF 





of articles 90c. Supplement, 1935, also 90ce. 1d use 


THE H. W. WILSON COMPANY 


950 University Avenue New York City 








XII 


























University of Denver 


(Colorado Seminary) 





Department of Speech and Dramatic Arts 


Summer terms: June 15 to July 22; July 22 to August 26 
Regular session: September 23 to June 10 
Degrees: Bachelor of Arts and Master of Arts 


CURRICULUM 
General and 
Basic Work: Speech Personality Adjustment, Voice and Phonetics, Speech 
Pathology, Speech Clinic, Psychology of Personality, Philosophy of 
Creative Activity, General Linguistics, Acoustics, Methods for Teach- 
ers 
Dramatics and 


Interpretation: Dialects, Acting, Play Production and Direction, Pantomime, 
Experimental Dramatic Production and Playwriting, Interpretation 
of Shakespeare, Reading of Poetry, Story Telling, Choral Speaking, 
Stagecraft and Scenic Design, Makeup and Costuming, Dramatic 
Literature, Creative Dramatics for Children 

Public Speaking, 

Debate, Discussion: Business and Professional Speaking, Public Speaking, 
Techniques of Public Discussion, Debate, Forum and Discussion Prac- 
tice, History of American and British Oratory, Classical Oratory, 
Critical Studies in Speech Theory 

Radio 


Broadcasting: Principles and History of Radio Broadcasting, Radio Contin- 
uity Writing, Radio Broadcasting, Radio Drama 


ACTIVITIES 
Civie Theatre Productions gram of Debate, Discussion, Ora- 
Drama Club Productions tory 
University Players Productions Intercollegiate Forensic Tours 
Dramatic Tours Speech Bureau Programs 
Comprehensive Intra-mural Pro- Student Written and Produced Plays 
FEATURES 


Fifth Annual Rocky Mountain Speech Conference, February 6, 7, 8. 1936 

First Annual Institute of Speech Arts and Sciences, July 15 to July 28 
(tentative) 

Central City Play Festival in an old Rocky Mountain mining city, begin- 
ning July 18 (tentative) 

Debates and Discussions of National High School Debate question 

Latest Clinical and Laboratory Methods 


forests, cool and moderate all year climate, historical interests of early Spanish 
and mining days, cultural advantages of City of Denver. 





Communicate with Registrar, or Dr. Elwood Murray, Chairman, 
Department of Speech, University of Denver, 
DENVER, COLORADO 
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For a practical public speaking course— 


PRINCIPLES AND 
TYPES of SPEECH 


By ALAN H. MONROE 


Chairman, Division of Speech 
Purdue University 


A training in the practical aspects of oral composition, to meet the needs of a 
varied group of students, many of them enrolled in a number of liberal arts, 


commercial, and professional courses, is provided by Professor Monroe’s new 
text. 


Among the features which make it distinctly practical are these: 
1. It gives a thorough training in oral composition, the actual preparation of the 
speech, stressing throughout the audience response point of view. 


2. Typical of the book’s freshness and practicability is the section dealing with the 
modern problems of group discussion. This is especially helpful in this day when 
committee meetings and round-table discussions make necessary definite training 
in this informal type of speech-making. 


3.’ The abundance of selected sample speeches contained in the book (twenty-five in 
all) provides ample material for exercises in analysis of speech composition and 
for delivery practice, in addition to illustrative material. 


4. An unusually attractive format and interesting make-up catch the student’s inter- 
est; and that interest is held by the author’s clear, interesting, readable style. 


Send for a complete Table of Contents or an examination copy. 


432 pages, $2.00 


Scott, Foresman and Company 


Chicago Atlanta Dallas New York 
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DEPARTMENT of SPEECH 


Louisiana State University 





CURRICULUM 
Speech Fundamentals Story Telling Play Production 
Phonetics Marionette Drama Play Writing 
Voice Science Radio Speaking Commedia dell’ Arte 
Acoustics Public Speaking Dramatic Literature 
Speech Pathology Debate Stagecraft . 
Speech Correction Persuasion Costume Design 
Clinical Practice The Literature of Oratory Stage Lighting 
Interpretative Reading Acting Speech Psychology 

Play Direction 

EQUIPMENT 
Beautiful new building Stage lighting laboratory—minia- 
Completely equipped modern uni- ture stage and lights. 

versity theatre Speech correction clinic 


Examination room—diagnostic 


Workshop theatre : 

; equipment 
Greek theatre seating 3,000 ~— 
Suite of sound-proof rooms 


Phonetics laboratory 


Shops — Wardrobe — Marion- 
Research laboratory ette stage. 
ACTIVITIES 
72 Workshop productions a year Debate tours 
5 Full-evening productions Dramatic tours 
Marionette plays Public recitals 
Choral reading Clinical work 
DEGREES 


A.B., M.A., Ph.D., Major in Speech 





Visit historic Louisiana. See old New Orleans and the French Quarter ; 
the Teche country and Evangeline Oak ; the Gulf coast Riviera; cane fields, 
rice swamps ; cypress-bordered bayous, moss-hung live-oaks, orange groves, 
fig trees; year-round succession of camellias, azaleas, crepe myrtle, cape 
jasmine and roses. Attend Mardi Gras. Enjoy winter in the Southland. 


Write for Catalogue and Information 


ADDRESS C. M. WISE, BATON ROUGE, LA. 
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SPEECH 


A High School Textbook in 
Speech Thinking and Practice 


Among First Comments: 


John Dillon Husband 
Mooseheart High School 
Mooseheart, Illinois 


LIPPINCOTT Chicago - Philadelphia 
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COURSES 


Leading to 


Undergraduate 


and 


Graduate Degrees 


*S/INS 


Northwestern University 
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HIGH-FIDELITY **** 
” INSTANT RECORDING 


S®COMPACT 


In such a manner runs the com- 
ment received from everyone who 
has listened to the Presio Instant 
Recorder. Extensively used by lead- 
ing universities, colleges and edu- 
cational institutions in the United 
States and Canada. 


Ruggedly constructed, with watch spring precision, . . . 
of the finest materials available, the Presto Instant 
Recorder fills the need for high fidelity recorders and re- 
producers. Compact and easy to manipulate . . . there 
being only two controls for operation, the Recorder fits 
into the everyday budget. 


Everything for recording from a needle to a complete studio installation. 


Why not consult with our engineering department on your sound 
requirements? Their years of experience and training are at your 
disposal, with no obligation, of course. 





All recorders car 
ry our ironclad 
guarantee. Satis 


RECORDING (OO) °1 10) °F-481e))| faction assured, or 


merchandise can 
139 West 19th Street, New York, N. Y. be returned with- 

in thirty days 
, : ist seth wpe WS ab, Fede SE SEAL ORE TT ENS PRE A without any obli 

gation to you. 























